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PRESIDENTIAL REMARKS

CHARLES M. NORRIS, MD

It is a great pleasure to welcome you
to the 98th Annual Meeting of the
American Laryngological Association. In
common with many of my predecessors,
my honored and privileged position as

President this year has provided an in
centive to review the previous Trans
actions. Weare now just one year away
from our Centennial, and by next year
the combined efforts of our members
will have produced a memorable history
of the A.L.A.

My own review of the remarks and
addresses of Presidents of previous years
rapidly led to two discoveries. The first
was a recognition that I lack their elo
quence in depicting the high purposes
and achievements of our specialty in

general and of the American Laryn
gological Association in particular. I
did, however, discover that my early in

spiration in laryngology and peroral en

doscopy, Chevalier Jackson, was Presi
dent of the Association at its Annual
Meeting ill May, 1927, exactly 50 years
ago. And since next year will be our

Centennial, it might perhaps be appro
priate, as a prelude, to anticipate this
anniversary by looking back just half a

century.
Few of us were on the medical scene

in 1927; however some of us will recall
with a certain nostalgia that this was

the year in which Charles Lindbergh
flew nonstop from Roosevelt Field to

LeBourget in 33J� hours, the year in
which Calvin Coolidge, finding a sur

plus in the Federal Budget, reduced
taxes and with his usual economy of
words stated, "I do not choose to run

in 1928." A more tangible occurrence

related to laryngology was his signing,
in March 1927, of the Federal Caustic

Act, requiring proper labeling of strong
11

corrosives, for which Chevalier Jackson
had worked for years.

It was the year in which -Henry Ford,
having introduced an 8-hour day and a

5-day week, produced the 15 millionth
Model T. In sports, Gertrude Ederle
swam the English Channel and Babe
Ruth set the record for homeruns in one

season. It was the year of Ziegfield's
"Showboat" and of the unexpected
death of Rudolph Valentino, the most
sensational romantic actor of silent mo

tion pictures, the year of the first talk
ing motion picture "Don Juan" with
John Barrymore, and the year in which
Sinclair Lewis declined the Pulitzer
Prize, declaring that such prizes tend
to make writers safe, polite, obedient
and sterile.

In medicine the first successful treat
ment of pernicious anemia was re

corded by Minot and Murphy, and the
"iron lung" was used for the first time
at Bellevue Hospital. In Philadelphia,
Chevalier Jackson and his colleagues
had just completed one of their numer

ous Post-Graduate Courses in Broncho
Esophagology, and his A.L.A. Presi
dential Address was devoted to "The
Teaching of Broncho-Esophagology,"
with emphasis on systematic instruction
and intensive practice on the cadaver
and in the animal laboratory as essen

tials for safe endoscopy. Chevalier L.
.Tackson was serving his internship fol
lowing graduation from the Medical
School of the University of Pennsyl
vania, and would soon collaborate with
his father in establishing the fourth of
the Bronchoscopic Clinics in Philadel
phia, at Temple University.

Although Chevalier Jackson had been
a member of the A.L.A. since 1907, it is

likely that his first dramatic impact in
the organization had been before the
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membership attending the Annual Meet
ing in Philadelphia in 1911, where Dr.
D. Braden Kyle, President of the A.L.A.,
had invited Dr. Jackson to do a broncho
scopy for removal of foreign body in a

girl who was slowly dying of suppura
tive disease of the lung. As quoted in
Dr. Jackson's autobiography, "The nov

elty of the procedure attracted many
celebrated physicians of the day. One

great surgeon looked through the port
hole in the operating room door and
passed on, remarking, <damned non

sense.' Less roughly expressed skepti
cism pervaded the audience. The case

was technically one of great difficulty.
The stage was set for failure, even dis
aster. Above all was the knowledge
that the child's life hung by a thread. I
was a grateful, happy man when I went
back to Pittsburgh and told my wife,
sister and our two mothers of the poor
child whose life had been saved." An
aura of history being made surrounded
much that the Jacksons did.

The program of the A.L.A. in 1927
is interesting in comparison with pro
grams of recent years. Fully half of the
papers were concerned with the para
nasal sinuses, the tonsils and deep neck
infection, and only four were on strictly
laryngological subjects. Mackenty de
scribed an operation for the relief of ab
ductor paralysis of the larynx. Actually,
this involved no surgery on the larynx
itself, but consisted in creation of a per
manent tracheal fistula of small caliber
which would avoid inspiratory dyspnea
and yet allow adequate vocalization.
Dr. Mackenty concluded his paper in a

more modest fashion than is usual with
those presenting new techniques, as

follows: <1 am not saying this is much
of a procedure, gentlemen, but I wish
some of you who are experts in doing
plastic work would try it out and see

if you cannot solve the question as to
whether it is 'good or not." Dr. Mack
enty thus anticipated the need for the
otolaryngologist to be competent in re

lated fields.

A Significant paper by Dr. Clerf
highlighted the concern about "Laryn
geal Complications of Irradiation" and
Georges Portmann discussed «The Role

of Surgery in Modern X-ray Treatment
of Cancer of the Larynx." It was not
until the following year that Coutard
was to report his refined method of
distributing total dosage of roentgen
irradiation by the «protracted fractional
technique."

The controversy regarding the use of

laryngofissure in cancer of the larynx
was nearing its end - a controversy
which had extended over five decades
and had involved such protagonists as

Morrel Mackenzie, Butlin, Semon, Til

ley, St. Clair Thompson, Jackson, who
was a consistent advocate of limited sur

gery in suitable cases, and John Nolan
Mackenzie, who, at the turn of the cen

tury had condemned thyrotomy as well
as biopsy and advocated total laryngec
tomy on mirror appearance alone. The
division of opinion regarding surgical
procedures of this sort is better under
stood in reading descriptions of early
techniques such as that of Semon who
stated, "Unfortunately it will be found
that it is hardly ever possible to re

move the whole of the growth in one

piece, and as a rule the diseased por
tions will have to be removed piece
meal." Partial laryngectomies of types
other than laryngofissure were rarely
considered.

The operation of laryngectomy en

joyed somewhat greater favor. Mack
enty by 1927 had performed 77 suc

cessive laryngectomies without an oper
ative death, although there had been
two fatalities in' his, preceding 13 cases.

Fielding Lewis reported a 5-year cure

in 32 of 83 patients treated by laryn
gectomy, and the following year, in
1928 New reported only two operative
deaths in 42 cases in which a two

staged technique of laryngectomy had
been used.

Although the use of radical neck dis
section in the treatment of carcinoma
metastatic to cervical nodes had been
given some impetus by the publication
of the large experience of Crile, for dis
sections in connection with tumors of
the tongue, lip and larynx, such surgery
was rarely performed by the laryngeal
surgeon, and the great usefulness of
this procedure, done simultaneously
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with resection of the primary cancer or

as a secondary operation for postopera
tive metastasis was yet to be fully ap
preciated.

I hope that you will forgive what
seems to be an undue preoccupation
with the past. Our Association is one in
which tradition is an important part of
our strength. The future can build only
on the foundation of the past. In the
words of George M. Coates, one of our

13

more distinguished past members, "time
moves swiftly, and men and their works
are soon forgotten, the memory of them
submerged by the new in medicine and
the men who are making it so success

ful. They in their turn will share the
same fate, but let us not entirely forget
those who have gone before; let us re

member some of their contributions
that have helped make our present med
icine what it is."



INTRODUCTION OF GUEST OF HONOR,
PAUL H. HOLINGER, MD

CHARLES M. NORRIS, MD, PRESIDENT

In 1927, our Guest of Honor, Paul
Holinger, was beginning his last year
in the Undergraduate School at the
University of Chicago. After complet
ing medical school at Northwestern
University in 1933, and during his resi

dency training at the University of Illi
nois he developed an intense interest in

Laryngology and Broncho-Esophagol
ogy. After an interval with the Jacksons
in Philadelphia he returned to Chicago
as a member of the Department of
Otolaryngology at the University of Il
linois and later, until becoming Emeritus
in 1974, was for many years Professor
of Broncho-Esophagology at the Abra
ham Lincoln School of Medicine.

Dr. Holinger established the first
bronchoscopic clinics in the midwest at
three institutions with which he has
been most closely associated, The Re
search and Educational Hospital of the
University of Illinois, Presbyterian-St.
Luke's Hospital, and the Childrens' Me
morial Hospital. At the latter institu
tion he brought the clinical practice of
pediatric Laryngology and Broncho
Esophagology to a level which has not
been surpassed.

In recognition of his notable contri
butions in teaching and clinical research,
Dr. Holinger has been made President
of several of our national societies, in

cluding the American Laryngological
Association, the American Broncho
Esophagological Association, the Ameri
can Society for Head and Neck Surgery,
the American Society of Gastro-Intesti
nal Endoscopy and the American Coun
cil of Otolaryngology. In the interna-

tional field, he has been President of
the International Broncho-Esophagologi
cal Society and the Pan American So
ciety of Otolaryngology and Broncho
Esophagology, and we particularly re

member his splendid work as General
Secretary of the VI International Con

gress of Otolaryngology in Washington
in 1957. He is an Honorary Member of
35 local, national and international so

cieties.

His more than 300 papers dealing
with endoscopic aspects of diseases of
the air and food passages have been
supplemented by work on numerous

editorial boards and special lecture
ships, of which the Semon Lecture at

the University of London in 1961 on

"Clinical Aspects of Congenital Anom
alies of the Larynx, Trachea, Bronchi
and Esophagus," is a notable example.
More recently, Dr. Holinger partici
pated in the publication of a superb
Atlas of Otorhinolaryngology and Bron
cho-Esophagology published in six lan
guages. His pioneer work in endoscopic
color still and motion picture photog
raphy' begun more than 30 years ago,
has been universally acclaimed.

Dr. Holinger has the unique distinc
tion of having received all three of the
distinguished awards of the American
Laryngological Association, the Cassel
berry Award in 1946, the Newcomb
Award in 1962 and the DeRoaldes
Award in 1966; he was our President
during the year 1965-66. It is a great
pleasure to have him as our Guest of
Honor.

14



RESPONSE, THE GUEST OF HONOR

PAUL H. HOLINGER, MD

As Dr. Clerf said when he was intro
duced as Guest of Honor in 1972, he
enjoyed what Dr. Putney said about
him so much he wished he had con

tinued! I too, deeply appreciate your
remarks, Dr. Norris, and appreciate this
unique position in the Association on

this otherwise excellent and outstanding
program. As you yourself said when
just one year ago you wrote me and
invited me to this position of great hon
or, "apart from our friendship, we share
a common heritage."

One has a tendency to review past
programs from this position and some

insight regarding history comes to light.
Dr. LeJeune reviewed color photogra
phy of the larynx; Dr. Williams gave a

dissertation on nasal physiology; Dr.

Galloway gave us in a most dramatic
way his contributions to the polio prob
lem and Dr. Hilding, his experiments
on the physiology of the trachea. Dr.

Broyles remarked that when he became
a Fellow in 1940, there were two ban
quets - one for the Fellows and the
second, in an adjacent room, a separate
banquet for the Ladies. But, he said,
when Dr. Clerf became president in

1952, he changed this; the Ladies joined
the Gentlemen and have ever since. The
appointment of a Guest of Honor by
the President has been a recent develop
ment. Dr. LeJeune invited Dr. Alton
Ochsner in 1963, who discussed, "The
Medical Profession as Ambassadors of
Goodwill" and he pointed out that phy
sicians have a wonderful opportunity
to do something to promote interna
tiona I peace. Our common heritage, Dr.

Norris, Chevalier and C. L. Jackson,
were great advocates of this concept.
Dr. Francis Lederer, whom I had the

privilege of asking as my Guest of
Honor, discussed "The Best Milieu for

the Advancement of Otorhinolaryn
gology." He mentioned that the service
oriented or "trade school" approach
should recognize the fact that the fu
ture of our specialty depends on our

ability to seek out, train and develop
leadership. Arthur Proetz, in 1964, gave
in his response to this honor an address
entitled, "How to Smother an Idea," his
answer to his own question was, "Words
- more and more words." Incidentally,
his was one of the longest responses I
found!

. This year, in this city, it seems ap
propriate to echo the words of Dr. Ly
man Richards, who, with the impact of
antibiotics, predicted that otolaryn
gology was to become a dying specialty.
But along came Lempert, Shambaugh,
House, and others here today, who de
voted full time to the ear, and made a

mockery of this prediction; as did Orton,
Lierle, Conley, C. L. Jackson, Norris,
Putney, Reed, Slaughter-Fitzhugh,
Ogura and almost everyone of this As
sociation with their contributions to
head and neck surgery.

But do we see a correlation between
the antibiotics and the flexible broncho
scopes, esophagoscopes, gastroscopes
and laryngoscopes in our relationship
to bronchoesophagology? This field was

originated and developed by otolaryn
gologists. But let's face it, the flexible
scopes are here to stay. They are prac
tical, safe, eminently effective instru
ments which have found their way into
the hands of those who need them and
use them most. Those who have wel
comed them have their training base in
internal medicine and pulmonary physi
ology or general and thoracic surgery.
They have made startling advances (in
their eyes, at least,) through the use of
the flexible scopes. Yet there are few

1.5
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discoveries that were not already de
scribed in the literature 50 years ago by
Jackson, Clerf, Tucker, your president,
and many other otolaryngologists. At
the recent meeting of the World Con
ference on Bronchoscopy held in San
Francisco, great stress was placed on the
positive diagnosis of peripheral lesions
- which, if findings were negative, or

the suspicions unconfirmed, required ex

cisional surgery anyway!
The open tube is not obsolete. Con

trolled respiration in infants and chil
dren and surgical endoscopy for dilata
tion of strictures, endoscopic resecto

scopes and cautery, the laser and rapid,
often life-saving removal of acute airway
obstructions still require open tube en

doscopy and those trained in its use. It
is laughable to see a published report of
a single foreign body extraction with
the flexible scope or long discarded en

doscopic techniques when literally hun
dreds of these problems are handled
routinely in major otolaryngologic en

doscopic clinics with open tubes. We
must follow Chevalier Jackson's dictum:

"The internist can tap, look and listen on the

outside; the roentgenologist can look thru the
patient. If we add to these the bronchoscopist
who can look inside of the lung we have a tri
pod on which to base our diagnostic studies;
there should be fewer cases in which a positive
diagnosis could not be reached."

Just as with the ear, major neck and
microlarynx surgery have advanced as

specialties within the specialty. It is

amazing how naive general surgeons
seem when they talk of chronic laryn
geal stenosis, conservative laryngeal sur

gery in cancer of the larynx and pediat
ric endoscopic problems.

Ours is a specialty of which we can

be extremely proud - but it carries a

responsibility as well. Few have gained
distinction under their own steam alone.
Our colleagues, our history, and the
ever present encouragement and sup
port of our wives give credence to this
statement. Repeating the words of Dr.
Walter Hoover, this has been a wonder
ful time to have lived through, with all
that medicine has accomplished. I am

thrilled to have the honor of being asso

ciated with men who have contributed
so much to medicine and to our spe
cialty.



THIRD DANIEL C. BAKER, JR. LECTURE

INTRODUCTION OF LEWIS THOMAS, MD

CHARLES M. NORRIS, MD, PRESIDENT

It is now my privilege to introduce
the Third Annual Daniel C. Baker, Jr.
Memorial Lecturer. Dr. Lewis Thomas
is perhaps best known to many of us as

the skilled and perceptive interpreter of
biology, in his series of "Notes of a Biol
ogy-Watcher" in the New England
Journal of Medicine, and in the uni

versally appealing book "Lives of a

Cell." These writings exhibit a unique
combination of broad scientific knowl
edge and philosophical insight.

His fields of endeavor have included
such diverse areas as pathology, micro

biology and infectious disease, cellular
immunology and marine biology and
comparative zoology, as well as the
clinical fields of pediatrics and internal
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I knew Danny Baker well, as a clin
ician, scientist and warm friend, and it
is therefore a special privilege and pleas
sure for me to be invited to present
this lecture in his honor.

When I began preparing the talk, it
was my intention to spend all my time
in a discussion of self-marking phero
mones and the role of olfaction in the
business of biological self-expression. As
you will see, this turned out to be a

much broader topic than I'd counted
on, with a great many diversionary side
paths, including such matters as sym
biosis and, of all things, altruism. I
have been unable to stick to the matter
at hand, and thought it best to tell you
of this at the outset, lest you thought
I'd gone clean off the track without
knowing it.

We tend to think of ourselves as the
only wholly unique creations in nature,
but it is not so. Uniqueness is so com

monplace a property of living things
that there is really nothing at all unique
about it. A phenomenon can't be unique
and universal at the same time. Even
individual, free swimming bacteria can

be viewed as unique entities, distinguish
able from each other even when they
are the progeny of a single clone.
Spudich and Koshland have recently
reported that motile microorganisms of
the same species are like solitary ec

centrics in their swimming behavior.
When they are searching for food, some

tumble in one direction for precisely so

many seconds before quitting, while
others tumble differently and for dif
ferent, but characteristic periods of

time. If you watch them closely, teth
ered by their £lagellae to the surface of
an antibody-coated slide, you can tell
them from each other by the way they
twirl as accurately as though they had
different names.

Beans carry self-labels, and are

marked by these as distinctly as a mouse

by his special smell. The labels are gly
coproteins, the lectins, and may have
something to do with negotiating the
intimate and essential attachment be
tween the bean and the nitrogen-fixing
bacteria which live as part of the plant's
flesh, embedded in root nodules. The
lectin from one line of legume has a

special affinity for the surfaces of the
particular bacteria which colonize that
line, but not for bacteria from other
types of bean; the system seems de
signed for the maintenance of exclu
sive partnerships. Nature is pieced to

gether by little snobberies like this.

Coral polyps are biologically self
conscious. If you place polyps of the
same genetic line together, touching
each other, they will fuse and become
a single polyp, but if the lines are dif
ferent one will reject the other.

Fish can tell each other apart by in
dividuals, by the smell of self. Inbred
lines of pure mice can distinguish be
tween each other; Boyse and I have re

ported that in congenic mice the olfac
tory discrimination is governed by the
H2 locus, the same region of the ge
nome which contains the genes for im

munologic reactivity and self-marking.
That is to say, when a male mouse, of

From the Memorial Sloan-Kettering- Cancer Center, New York, NY.
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one pure line, is placed in a box in com

pany with two females, one absolute!y
identical to himself and the other dif
fering only with respect to the H2 locus
- the same locus which contains the
genes for the immune reaction of homo
graft rejection - the male is able to
make a choice between the two females.
He can tell the difference, by smelling
the difference, and his behavior displays
a high degree of consistency. Ou� inte.r
pretation of this very close relationship
between the genes for immunologic
self-marking and those marking self by
pheromones, is that the two systems
must have emerged together some dis
tance back in evolution, and perhaps
originally they were a single system.

A well-trained tracking hound can

smell the difference between the tracks
laid by any number of human beings,
but he becomes confused by the tracks
of identical twins and usually cannot

distinguish between them. Our group is

working on this phenomenon at present,
in collaboration with the Baltimore po
lice dog squad, in hopes of learning
whether what a tracking hound smells
in a human track is genetically deter
mined by the HL-A locus of the human
genome. It will be a considera?le bi�
logical joke, as I once wrote, If ma� s

best friend turns out to be useful III

sniffing out histocompatible donors for
kidney grafts.

The only living units that seem to

have no sense of privacy at all are

eukaryotic cells that have been detached
from the parent organism and isolated
in a laboratory dish. Given the oppor
tunity, under the right conditions, two

cells from wildly different sources, a

yeast cell, say, and a chicken erythro
cyte, will touch, fuse, and the two nuc

lei will then fuse as well, and the new

hybrid cell will now divide into mon-

. strous progeny. Naked cells, lacking
self-respect, do not seem to have any
sense of self.

The markers of self, and the sensing
mechanisms responsible for detecting
such markers, are conventionally re

garded as mechanisms for maintain�g
individuality for its own sake, enabhng
one kind of creature to defend and pro-
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teet itself against all the rest. Selfness,
seen thus, is for self-preservation.

In real life, though, it doesn't seem

to work this way. The self-marking of
invertebrate animals in the sea, who
must have perfected the business long
before evolution got around to us, was

set up in order to permit creatures of
one kind to locate others, not for preda
tion but to set up symbiotic households.
The anemones who live on the shells of
crabs are precisely finicky, so are the
crabs. Only a single species of anemone

will find its way to only a single species
of crab. They sense each other exquisite
ly, and live together as though made
for each other.

Sometimes there is such a mixup
about selfness that two creatures, each
attracted by the molecular configura
tion of the other, incorporate the two
selves to make a single organism. The
best story I've ever heard about this is
the tale told of the nudibranch and
medusa living in the Bay of Naples.
When first observed, the nudibranch, a

common sea-slug, was found to have a

tiny vestigial parasite in the form of a

jellyfish, permanently affixed to the
ventral surface near the mouth. In curi

osity to learn how the medusa got there,
some marine biologists began searching
the local waters for earlier develop
mental forms, and discovered something
amazing. The attached parasite, al
though apparently so specialized as to
have given up living for itself, can still
produce offspring, for they are found
in abundance at certain seasons of the
year. They drift through the upper
waters, grow up nicely and astonish
ingly, and finallv become full-grown,
handsome, normal jellyfish. Meanwhile,
the snail produces snail larvae, and
these too begin to grow normally, but
not for long. While still extremely small,
they become entrapped in the tentacles
of the Medusa, and then engulfed with
in the umbrella-shaped body. At first
glance, you'd believe the medusae are

now the predators, paying back for
earlier humiliations, and the snails the
prey. But no. Soon the snails, undi
gested and insatiable, begin to eat,
browsing away first at the radial canals,
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then the borders of the rim, finally the
tentacles, until the jellyfish becomes re

duced in substance by being eaten while
the snail grows correspondingly in size.
At the end, the arrangement is back to
the first scene, with the full-grown nudi
branch basking, and nothing left of the
jellyfish except the round, successfully
edited parasite, safely affixed to the skin
near the mouth.

It is a confusing tale to sort out, and
even more confusing to think about as

a parable. Both creatures are designed
for this encounter, marked as selves so

that they can find each other in the
waters of the Bay of Naples. The col
laboration, if you want to call it that, is

entirely specific; it is only this species of
medusa and only this kind of nudi
branch that can come together and live
this way. And, more surprising, they
cannot live in any other way, they de
pend for their survival on each other.
They are not really selves, they are spe
cific others.

The thought of these creatures gives
me an odd feeling. They do not re

mind me of anything, really. I've never

heard of such a cycle before. They are

bizarre, that's it, unique. And at the
same time, like a vaguely remembered
dream, they remind me of the whole
earth at once.

The phenomenon of altruism in biol
ogy has been argued over with such in
tensity of feeling, that the very idea has
lost much' of its amiable aspect, and in
stead of being a newly recognized,
rather delightful fact of life to be re

flected on in puzzlement it has become
the topic of an intermittently ill-tem
pered doctrinal dispute among profes
sionals over how nature, in general,
works. It is at the center of today's bit
ter arguments over the issue of Socio
biology.

There are now two sides, both ideo
logical. They are in agreement that
there is such a thing as altruism, and
part of the argument concerns how
much, and how generally it is distrib
uted. One side says that it is narrowly
restricted to a few freakish species of
lower forms, most notably the colony
ants and bees, and in these creatures it

has no relevance at all to the super
ficially similar altruistic behavior of
human beings. The distinction is crucial
to this side's argument: in ants the help
ful, self-abnegating behavior is no doubt
coded by genes, but in humans this
kind of social behavior, or for that mat
ter any kind, must be determined by
society itself, by culture; it has nothing
to do with genes, and whether dis
played by individual people or by
groups it can only be learned from the
rules of the group.

The other side asserts that there is in
deed a connection between the stereo

typed behavior of insects and the less
predictable, more happenstance altru
ism of higher animals, including our

selves, and that there can be genetic ex

planations for behavior of this kind
whenever it occurs. One explanation
meeting the needs of evolutionary doc
trines is that altruism is a good way of
preserving genes. Insects behave as they
do because the self-sacrifice of an in
dividual in aid of his close relatives auto

matically . assures the survival of large
collections of his. own genes, or sets of
genes closely similar to his own. This
way of looking at success in evolution
assesses the survival of genes rather
than individuals. Any trait that tends
to keep up the total complement of
genes within a kinship, by favoring the
survival of the group, would be cor

respondingly favored by natural selec
tion.

It is both a technical and ideological
argument, and my chief objection is
that both sides are taking all the fun
out of altruism. One side says it doesn't
really exist as a manifestation of nature
and can only be learned by indoctri
nated people who live in an unusually
instructive society, while the other side
says it does exist but is a secretive,
fundamentally selfish mechanism de
signed to give one family of genes a

survival advantage over competitors.
Both sides seem to me to have narrowed
the discussion down too closely.

The term altruism, as used in these
discussions, is restricted to the sacrifice
of one individual's. life for the sake of
others of his own kin, and this is a nar-
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row definition indeed. I would prefer to
broaden it to include all behavior which
can be interpreted as indicating good
will, or helpfulness, or friendliness, or

what we would all accept as good na

ture. There is much more of this in the
world than we used to believe, and much
less evidence for the kind of incessant,
compulsive infighting that used to be re

garded as the sole preoccupation of
nature.

It is almost safe to assert, on scientific
grounds, that altruism would have to
exist as a general principle, if a sys
tem so dense and at the same time so

immense, containing such a stupendous
variety of coexisting forms of life, were

to have any sort of permanent existence
as the life of the earth, as it plainly does.
If all the components were continually
locked in combat, red in tooth and claw,
struggling to edge each other off the
planet, bent on survival by extermina
tion, the place would be a shambles,
and it is not.

I suggest a different way of looking
at evolution. Up until now biology has
focused attention on the factors involved
in the evolution of species, or of the in
dividuals contained within species, and
in recent years on the evolution of pro
teins and other macromolecules inside
the individuals. We need now to be
examining more closely the evolution of
the whole system of living things, the
entire, spectacularly coherent structure
of the biosphere. There is a grand har
mony in this massive arrangement, and
we are all aware of it. It works, has
always worked, bas a life of its own,
and is as beautiful as a beetle. We
don't need color photographs taken
from the moon to be persuaded of this;
we know it in the frontmost part of our

minds.
I am not thinking here of the nonor

ganic influences on the development of
life, such as the weather or solar radia
tion or the drifting of continents. What
I mean is the influence of all the life,
collectively, on the separate parts of
life.

This .is what we are really talking
about when we use the term environ
ment. When any new version of animal,
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or plant, or whatever, is tested for its

capacity to adapt to the environment,
in candidacy for evolution, the grades
scored are based on how well it makes
out with the other living things around.
Fitness is a highly technical term in the
jargon of evolution, but its ultimate
meaning is pretty much just that, how
well does the creature fit in with all the
others.

And now that the whole system has
become filled with life, so that there are

no longer any lifeless places on the
planet, there is an infinite number of
organisms to fit with. Viewed from a

little way off, the mass of life seems to

get along by functional linkages among
all the individual forms. It operates this
way, like a coral reef or a rain forest, a

handful of loam, or a motorcycle. Each
part is dependent on all the other parts.
There are no solitary, isolated parts, no

unused or useless bits. The main busi
ness is the trapping of energy by some

of the parts for feeding, the recycling
of food to provide new. sources of ener

gy for other parts, and the storing up of
energy in the form of information. By
this time, after three billion or so years
of work, the volume and complexity of
the information now locked into the sys
tem, most of it contained in membranes,
is' beyond comprehension.

There is an old argument in biology,
still running, about whether progress
has occurred in evolution in the sense

that things have improved. The argu
ment has a dated, old-fashioned sound
these days, because of the popular
awareness of the view that evolution
has always operated on the basis of
pure, blind chance. Notions like prog
ress and improvement, value laden,
cannot be fitted into a scheme of things
governed, or ungoverned, by totally
random events. The DNA molecule is

designed to serve two functions which
underlie the process of evolution, stabil
ity and mutability. It can be altered by
mutations, which occur by pure chance,
and it can also be repaired with preci
sion.

But whether mutations succeed in

establishing themselves permanently is
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not at all a matter of luck. They have
to fit into the system.

It is probably not true that evolution
has proceeded as a random process, un

restrained by any general law. There is,
I think, a law of sorts, or at least a rule
of thumb. It is that the life on this
planet is interconnected, and anything
new that comes along has to accommo

date itself to the whole system.
Any new creature, or any novel form

of an existing creature, cannot just walk
onto the scene and take over, ignoring
the rest of life. In order to make it, he
has to arrive already equipped with
an abundance of hard information about
the marks, of others, plus some precise
instruments for sensing and communi

cating. He must have things to give
away, and must know how and where
to leave them so they can be picked up.
If he is to receive in return the things
he needs, the feel of these must already
be familiar to him. He requires mem

branes to do these things, and a long
memory.

The system is there to look at, but
there are two difficulties that keep
blocking our view of it, preventing us

from taking it in. The first difficulty is
us. We have become so conspicuous
that we are in our own light. We seem

to have swarmed over everything, el
bowed our way into every hidden place,
taken over. By every appearance we

now look like the most dominant being
that ever lived, in total control of the
whole operation, and since we know as

a deep truth that this cannot be so, it
is depressing. Here we are, out in the
center of the stage, in full light, pre
tending that we know how to act the
role without understanding the play. It
is embarrassing.

There is another difficulty, worse. It
is all that death, and what seems to us

carnage, that keeps the system going.
It is bad enough to have to think about
our own dying, all four billion of us

in just this lifetime, and more to come.

The death of all the other living things,
trillions of perfectly made insects,
worms, fish, dolphins, asters, over and
over again, is too much to take in. And,
of course, the worst part of all is how

they die. Eaten, most of them, by one

or another kind of predator. Or killed
outright for nothing, often by us.

It is the stupendous dying, and the
ceaseless killing and eating on such a

scale, that makes the earth unthinkable.
We cannot keep our minds on it without
wincing, flinching, looking about for
something else to think about.

Here's a thing we need to learn more

about; if we are to go on living here.
What about this dying? Is it really true
that such a universal process, in a liv
ing system that in so many other re

spects can strike us dumb with its har
mony and beauty, can tum vicious at

the end with all its creatures? Or have
we got it wrong?

I think we have, maybe. Dying is not
confined to organisms, it is an essential
part of the very life process inside all
multicellular complex organisms. Parts
of our own tissues, hundreds of millions
of cells, are constantly aging away and
dying, and even being destroyed by
other cells, in order to be replaced by
new cells, every year of our lives. If you
were to look at the day's events in the
substance of a normal human spleen,
where senescent leukocytes and red
blood cells are continually being taken
out of the circulation, it would prob
ably have the look of carnage, close up.
And, yet, obviously, this sort of dying is
an indispensable aspect of living.

And then, there are some odd things
about human dying, anyway, that don't
fit at all with the notion of agony at
the end. People who almost die but
don't, and then recover to describe the
experience, never mention anguish or

pain, or even despair; to the contrary
they recall a strange, unfamiliar feeling
of tranquility and peace. The act of
dying seems to be associated with some

other event, perhaps pharmacological,
that transforms it into -something quite
different from what most of us are

brought up to anticipate. We might be
learning more about this, especially if
we were to discover (as might be the
case) that there is a similar event in
the dying of all sentient creatures. It
might be mediated by the release of
pep tides of the endorphin class, which
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could have the simultaneous effect of
suppressing pain and, at the same time,
switching on a level of consciousness

previously unknown to most of us, or

all of us. This is wishful guessing, of
course, but you see what I'm getting at.

Something is probably going on that
we don't yet know about. Whatever it is,
it seems to me a safe prediction that we

will find it matching all the other things,
balanced, harmonious and lovely, that
we know about the earth. If this is true
we might then be encouraged to look
at the place in a different way.

But most of all we need a better un

derstanding of the role of self-marking
in the social arrangements that have
enabled the various forms of life on the
earth to emerge together in their evolu
tion, and cohere. The tendency to join
up, to cooperate, is probably one of the
most ancient features of our kind of life,
antedating and perhaps even setting the
stage for most of the crucial events in
evolution. The earliest organisms were

undoubtedly prokaryotes, much like to

day's bacteria, feeding on the ingredi
ents dissolved in the bouillon of the
primitive seas after the earth cooled
and degassed itself; feeding also, no

doubt, on each other. Somehow or other,
nucleated cells developed from the
prokaryotes, and one credible specula
tion has it that this could have hap
pened as the result of fusion of two or

more different types of nonnucleated
cell. Margulis has assembled an impres
sive body of circumstantial evidence
suggesting that certain prokaryotes
took up their existence as organelles in
side the earliest nucleated cells; the
mitochondria in our cells, according to
this view, are the direct descendants of
bacteria engulfed by the first eukary
otes, and the chloroplasts of plants are

symbionts descended from blue-green
algae. Margulis also believes that the
cilia of modem cells are derived from
primitive spirochaetes, which attached
themselves as symbiotic partners to the
surfaces of early nucleated cells. There
are still some protozoa hanging around,
with this stage of their evolution still
incomplete, alluding to this sort of ar

rangement. The protozoan, Myxotricha
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paradoxa, which lives as an indispens
able symbiont in the digestive tract of
certain termites, illustrates the phenom
enon. Locomotion of this creature,
which has the responsibility for digest
ing the wood eaten by the termite, is

accomplished by what look for all the
world like cilia arranged in symmetry
all over the protozoan's surface, but on

electron microscopic examination the
cilia are really spirochaetes, foreigners,
along for the ride but at the same time

providing the ride. A nd, incidentally,
the organelles responsible for providing
the digestive enzymes for the wood
consumed by the termite, and then by
the protozoan, are not really organelles
at all but conventional bacteria, living
as permanent lodgers just beneath the
surface of the protozoan.

It is quite possible, even likely, that
the earliest forms of multicellular life,
on the line leading to the emergence of
all metazoans including ourselves, were

the result of the joining up of separate,
free-living eukaryote cells in symbiosis.

If these things are true - and if that
is the way prokaryotes grew into eu

karyotes and eukaryotes into humans -

it must have been a highly specific and
meticulously regulated event. If there
was, in the early days, a universal ten

dency to join up - with selective value
associated with successful fusion and
collaboration, it could not have occurred
in a random unregulated way, or we

would have ended up as a diffuse, fea
tureless syncytium covering the earth's
surface, a considerably less interesting
outcome than what we have around us

today. There had to be markers for the
recognition of the right sorts of partners,
not so much self-markers as specific,
correct other-markers. Perhaps the com

plex system for self-identification and
other-recognition that we vertebrates
possess today for immunologic defense
against invasion of our tissues by foreign
organisms is our inheritance from this
earlier system for working out symbiotic
arrangements - and perhaps the crea

tures we call "invaders" or «pathogenic
microbes" are living - or trying to live,
with the same set of heirlooms. Inva
sion of one's tissues by bacteria - even



24 LEWIS THOMAS

the taking over of whole tissues and
organs by bacteria - is not necessarily
a catastrophe in nature. There are a

great many insects, including the cock
roach, which are unable to live without
their mycetomes, which are really col
onies of specialized bacteria living in
their tissues; if you get rid of the bac
teria by treating the cockroach with
antibiotics, you kill off the whole in
sect as well. The rhizobial bacteria are

the most violently invasive of microbes;
they swarm into the root hairs of le
guminous plants by ways of the "infec
tion threads," colonize all the space they
can get and simply take over, but it is
not a disease in any sense of the term,
it is simply nitrogen-fixation for the
plant. The signaling-interactions be
tween the bacteria and the plant are as

intimate and orderly as those between
the different cells of a chick embryo.
The bacterial surface markers have to

match precisely those of the plant. The
plant cells have to provide a micro
environment specifically adapted to
that particular species of rhizobium.
And, to cap it all, the nitrogenase pro
duced by the bacterium, which is the
whole point of the arrangement, has to
be protected against oxygen or it will
be irreversibly inactivated, and this is
done by the plant, which begins secret

ing hemoglobin on a signal from the
bacterium, and the hemoglobin (called

leghemoglobin) thus protects the bac
terial enzyme. In the most profound
sense, the plant and bacteria have be
come a single organism, but one on

which an infinite number of other un

related organisms, including ourselves,
now depend for their lives.

I do not believe that these conspicu
ous examples of symbiotic living are

biological freaks. They are not excep
tions to the rule, they are the very sym
bols of the rule. The stupendous struc

ture we call nature is held together in
this way, it depends for its long sur

vival on the collaborations worked out

among its numberless working parts; it
needs individual selves, and individual
species, so that the parts can recognize
each other and establish partnerships
that will work. This is the way the place
has evolved. The steadily increasing
complexity of life on this planet is, in

effect, due to the increased complexity
of these collaborations. It is by no

means a perfect world; accidents oc

cur, and things get dropped, or we

would not have rabies virus, or tuber
culosis, or catch colds. But on balance
considering all the things that could g�
wrong, it works marvelously well. We
should, I think, be learning more about
this side of nature, for our safety and
survival as a species, as well as for our

pleasure in beholding it.
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SUMMARY - Posterior subglottic extension of glottic carcinoma has been a contraindi
cation for partial laryngectomy because of the proximity of the cricoid cartilage. Resection of
the' upper portion of the posterior aspect of the cricoid is necessary for adequate tumor resec

tion but is complicated by persistent aspiration. This paper presents a method of reconstruction
following pa�tial posterior cricoid resection.

Vertical partial laryngectomy is an

accepted procedure for glottic cancers

that have extended beyond the confines
of the membranous portion of the vocal
cord. The limiting factor in the decision
to perform a partial laryngectomy is
often not related to the inability to en

compass the tumor, but to the inability
to reconstruct the residual larynx which
will maintain respiratory and sphinc
teric functions. The inability to preserve
the sphincteric function is frequently
the major factor in deciding against a

partial laryngectomy. As surgical tech
niques evolve that preserve sphincteric
function, fewer total laryngectomies
will be required.

Vocal cord carcinoma with subglottic
extension limited to 1 em and occurring
anteriorly, or anterolaterally has been
adequately resected by vertical partial
laryngectomy without sacrificing tumor

control or functions of the larynx.' Pos
terior subglottic extension of more than
3-4 mm has been a contraindication to

partial laryngectomy because of the

proximity of the tumor to the cricoid
cartilage. Adequate resection would re

quire removal of the underlying cricoid
cartilage. Resection of the lateral and

posterior aspects of the cricoid cartilage
results in persistent aspiration. There
fore, total laryngectomy is required for

the avoidance of aspiration rather than
for adequate tumor resection.

The purpose of this paper is to pre
sent the results of five patients under
going partial laryngectomy for glottic
carcinoma with posterior subglottic ex

tension.

TECHNIQUE OF RECONSTRUCTION

The technique of reconstruction utilized in
these cases is similar to that published in
1974.2

Following elevation of the thyroid cartilage
perichondrium, the anterior thyroid cartilage
cut is in the midline if the anterior commissure
is free of tumor. The posterior thyroid carti
lage cut is approximately 10 mm from the pos
terior border of the thyroid cartilage (Fig. 1).
Following completion of the thyrotomy the ex

tent of subglottic tumor is assessed. The in
ferior margin of the cricoid is delineated. A
6-7 rnm tumor margin is determined. Antici
pated incision of the cricoid with a 6-7 mm

tumor margin should leave a residual cricoid
of at least 5 mm posteriorly. The amount of
cricoid remaining laterally may be 2-3 mm

(Fig. 2). If the above criteria are achieved,
resection proceeds by separating the superior
aspect of the thyroid cartilage from the epi
glottis and thyrohyoid membrane. The mucosa

of the subglottis and interarytenoid area and
interarytenoid muscle is incised. The cricoid
is then sectioned laterally and posteriorly with
a scissors or vibrating saw (Fig. 3). Care is
taken to preserve the mucosa overlying the
posterior aspect of the arytenoid and cricoid
cartilages. Following the resection, the re

maining posterior thyroid cartilage segment is
mobilized from the adjacent pyriform sinus
mucosa and cricoid articulation (Fig. 4). The
inferior constrictor muscle is left attached to

From the Department of Otolaryngology, Mount Sinai Medical Center, New York, New York.
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5

Fig. 1. Anterior and posterior cartilage
cuts.

Fig. 2. Thyrotomy completed. Antici
pated cricoid resection.

Fig. 3. Resection of cricoid and aryte
noid.

Fig. 4. Residual cricoid and posterior
thyroid cartilage graft.

Fig. 5. Thyroid cartilage graft in place.
Inferior constrictor pedicle is not shown.
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TABLE 1. RESECTION AND RECONSTRUCTION IN FIVE PATIENTS

Recurrent
Pt. Tumor Margin Decannulated Asp. Tumor Survival

�l Neg. 2 wk None Yes 5 yr

2 Neg. 20 wk None No 5 yr

3 Neg. 2 wk None No 4 yr

��4 Pos. 0 None No 4 yr

5 Neg. 2 wk None No 2 yr

':'Rac1iation failure: recurrence at 10 mo: total laryngectomy.
**Positive surgical margin, postop. x-ray, laryngeal stenosis.

the residual thyroid cartilage. The pedicled
cartilage is tailored and then rotated to re

place the resected posterior aspect of the cri
coid. The cartilage implant is stabilized by two
wire sutures attached to the remaining cri
coid (Fig. 5). The superior level of the carti
lage implant should be slightly higher than
the superior level of the unresected contra
lateral portion of the posterior cricoid carti
laze. Increased height may be obtained by
tailoring the superior aspect of the remaining
thyroid cartilage in the area of the origin of
the greater cornu. It is important that not only
the resected cricoid be replaced but also the
area represented by the resected arytenoid. If
the height of the graft is insufficient to com

pensate for arytenoid removal, then further
bulk is obtained by inserting muscle, fat or

omohyoid tendon. The graft is then complete
ly resurfaced by a mucosal flap developed from
the medial wall of the pyriform sinus. The
larynx is closed approximating the adjacent
perichondrium and strap muscles.

RESULTS

This type of resection and recon

struction has been performed in five
patients. These patients had a prior
biopsy of invasive squamous cell car

cinoma. There was decreased mobility
of the vocal cord in all cases but no evi
dence of fixation. One patient was a

radiation failure. Histologic sections
showed normal mucosa in the resected
margin in four patients and a positive
margin in one patient.

Deglutition was initiated at 14 days
postoperatively. Minimal aspiration oc

curred the first few days of oral intake,
but at discharge at 23� to 3 weeks all
patients were able to tolerate liquids
and solids without aspiration. Decan
nulation was successful at 2 weeks in
three patients and at 20 weeks in one

patient. The patient with a positive sur

gical margin received postoperative
radiotherapy and developed laryngeal

stenosis and continues to require a

tracheotomy cannula.

DISCUSSION

The technique of reconstruction

utilizing a pedicled portion of thyroid
cartilage is an extension of Blaugrund
and Kurland's technique of arytenoid re

placement following partial laryngec
tomy." Arytenoid resection without re

construction is associated with aspira
tion in a significant number of patients.
Reconstruction of the arytenoid defect
with muscle, fat, omohyoid tendon or

cartilage has almost eliminated this
complication.v" Resection of the super
ior portion of the cricoid with the
arytenoid is associated with intractable
aspiration in all cases. Reconstruction
of the cricoid and arytenoid by the pres
ent technique allows deglutition with
out aspiration.

Tumor control in this series of pa
tients has been good. The first patient
in this series was an irradiation failure,
and though rehabilitation of the airway
and deglutition was excellent, the pa
tient developed a supraglottic recur

rence within the first year. Following
this experience, radiation failures were

not considered candidates for this ex

tended procedure. Patient 4 had a posi
tive surgical margin and was treated
with a full course of radiotherapy post
operatively. Laryngeal stenosis devel
oped. Three years postoperatively sur

gical correction of the stenosis was at

tempted but was unsuccessful, and the
patient continues to require a tracheot
omy cannula. The remaining three pa
tients swallow without aspiration, are

decannulated and are tumor free at

two, four and five years."
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Even though this is a small series of the extended procedure had not been
patients, it is apparent that the recon- performed.
struction is adequate and rehabilitation Case selection is of vital importance
of swallowing is excellent. The ability to insure adequate tumor control. At
to control tumor in the four cases who the present time radiation failures, vo
had not received prior radiotherapy cal cord fixation and tumors in which
was excellent. The patients in this series a 6 mm margin cannot be obtained are

would have had total laryngectomy if not candidates for this procedure.
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GLOTTIC SQUAMOUS CELL CARCINOMA (T2)
A RETROSPECTIVE STUDY
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SUMMARY - Seventy-three patients with T2 glottic squamous cell carcinoma were treated
primarily with a full course of cobalt radiotherapy. This series covered the time period between
1960 and 1972 and, therefore, all patients were eligible for five-year follow-up. Only seven pa
tients, or 9.6%, have died of or with recurrent laryngeal carcinoma. Fourteen patients suffered
recurrence of disease after radiotherapy and 12 of this group underwent salvage surgery. Surgery
was successful in controlling recurrent disease in 7 of 12 patients, 3 of whom are still alive and
free of disease. Forty-two patients, or 57.5%, are alive and free of disease five or more years after
diagnosis. Twenty-four patients died without evidence of disease; 11 lived more than five years
and 13 died in less than five years. On the basis of these findings, we feel that the best treat
ment for T2 glottic squamous cell carcinoma is a full course of cobalt radiotherapy followed, when
necessary, by salvage surgery.

At the University of British Colum
bia, we treat T2 glottic squamous cell
carcinoma with a full course of cobalt
radiotherapy. Since this has been the
method of treatment for many years
and since there is lOO% follow-up in pa
tients treated by radiotherapy, we de
cided to study the results of treatment
in patients with a minimum of a five
year follow-up.

Competent people disagree on the
method of treatment for this disease.
Some consider. that it should always be
treated primarily by radiotherapy and
that surgery should be reserved for
failure or recurrence.':" Others feel that
the best method of treatment is con

servation laryngeal surgery."?" They
argue that a full course of radiotherapy
often makes conservation surgery im

possible and that total laryngectomy is

required if there is recurrent disease.

Arguments concerning the best meth
od of treatment have been further com

plicated by the confusion in the classi
fication of laryngeal cancer. The UICC
classification of laryngeal tumors (1974)
classifies T 2 glottic carcinoma as fol
lows: "Tumor extending to either the

subglottic or the supraglottic regions
(i.e., to the ventricular bands or the ven

tricles) with normal or impaired mobil
ity." We consider that subglottic exten
sion must be less than 1 cm in order to

qualify as a T2 lesion. There has been
some confusion as to anterior commis
sure involvement. If a tumor extends
to the anterior commissure, we do not

classify it a T2• However, if there is

supraglottic or subglottic involvement
at the anterior commissure, the tumor
is classified as a T2.

The Cancer Control Agency of
British Columbia is located in Van
couver and it is associated with the
University of British Columbia. Almost
all cancer patients in British Columbia
are evaluated at the Cancer Control
Agency. All patients undergoing radio
therapy are treated at this institution
or at one of its branches. All patients
referred with laryngeal cancer are

evaluated at an otolaryngology cancer

conference staffed by otolaryngologists,
radiation oncologists, and medical on

cologists. Permanent follow-up is car

ried out by the otolaryngology and ra

diotherapy staffs. Between 1960 and

From the Division of Otolaryngology, University of British Columbia, and the Cancer Control
Agency of British Columbia, Vancouver, Canada.
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Fig. 1. Radiation portals used for glot
tic and supraglottic tumors.

1972, 26,632 new cancer patients were

seen at the Cancer Control Agency. Of
these patients, 436 had laryngeal car

cinoma. Seventy-three of the patients
with laryngeal carcinoma had T 2 glot
tic squamous cell carcinoma. They were

all treated primarily with radiotherapy.
Only patients who died in less than
five years do not have a five-year fol
low-up, and no patients have been lost
to follow-up.

TECHNIQUE OF TREATMENT

Irradiation of laryngeal carcinoma
must consider important clinical fac
tors such as the extension of the disease,
age and general condition of the pa
tient, and the purpose of radiotherapy
(i.e., palliation, attempted cure, pre
operative radiotherapy, etc).

Fortunately, the need for elective
lymph node irradiation for early glot
tic carcinomas is not a major problem.
The lymph node areas requiring treat
ment are all -closely related to the pri
mary malignancy and are always ade
quately treated together with the pri
mary.

The fields of irradiation are shaped
in order to cover the laryngeal disease
and the adjacent lymph node bearing
areas (midcervical and jugulodigastric).
The upper limit of the field extends
from the body of the hyoid to the
angle of the mandible. The posterior
limit is the anterior portion of the
sternomastoid muscle. The lower limit
of the field is the lower border of the
cricoid cartilage unless there is subglot
tic extension in which case the field in
cludes at least the first two tracheal
rings. Anteriorly the limit of the field
is 0.5-1 em in front of the skin. This

Fig. 2. Radiation portals used for tumors
with subglottic extension.

insures adequate dosage to the thyroid
cartilage.

For tumors involving the supraglot
tic area, parallel and opposed portals
are used (Fig. 1). For tumors which
have invaded the subglottis, two an

terior oblique portals are required (Fig.
2) in view of the prominence of the
clavicles and the need to irradiate the
upper portion of the trachea.

The patient is usually treated in the
sitting position with the head extended.
A plastic shell is used to maintain and
reproduce identical positioning. Simu
lator films are taken before and during
treatment to reassure accuracy of the
treatment plan. Radiation dosage is
6000 rads given in 25 fractions over

five weeks which corresponds to 1860
RETS. Compensators of aluminum are

used to produce uniform dose distribu
tion of the treated area.

All patients are carefully assessed
during and immediately following treat
ment. If impaired cord mobility per
sists or increases, or if the examination
reveals persistent edema after four
weeks, direct examination laryngoscopy
is performed and multiple biopsies ob
tained in order to diagnose persistent
disease.

None of the patients reported in this
series had clinically palpable cervical
metastases at the time of diagnosis.
However, if such metastases are pres
ent, we believe that radiotherapy treat
ment should be combined with a radical
neck dissection. Subclinical disease



TABLE 1. TUMOR CHARACTERISTICS
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Supraglottic extension 30

Subglottic extension 23

Supraglottic and subglottic extension 9

Impaired mobility 30

may be present at multiple levels in
the neck and these areas will not be
adequately treated by the irradiation
technique outlined.

RESULTS

Seventy-three patients with T 2 glot
tic squamous cell carcinoma received
primary treatment with radiotherapy
between 1960 and 1972. Of these, 63
patients were males and 10 were fe
males. The youngest patient was 21 and
the oldest was 87. The average age
was 64.6. Only eight patients presented
with the disease prior to the age 50. It
is interesting that four of these patients
under age 50 were female and that the
two youngest patients were women

TABLE 2. GLOTTIC SQUAMOUS CELL
CARCINOMA (T2)

Alive 5 or more yrs NED

Died less than 5 yrs NED

Died more than 5 yrs NED

Died of or with disease

Total

aged 21 and 37. Tumor characteristics
are shown in Table 1.

None of the patients in this series
had clinically palpable cervical meta
static disease or evidence of pulmonary
metastases at the time of diagnosis.
Overall results are shown in Table 2.
The most striking statistic in these re

sults is that only 7 of 73 patients treated
primarily with radiotherapy have died
as a result of their disease. At this mo

ment, 42 patients or 57.5% are alive and
free of disease five or more years after
diagnosis. Twenty-four patients died
without evidence of disease. Eleven
lived more than five years. Therefore, 53
of 73 patients or 72.6% were alive and
free of disease five or more years after
diagnosis. Thirteen patients died with-

T,ABLE 3. PERCENT CURE PRIMARY
RADIOTHERAPY AND SALVAGE

SURGERY

(MINrMUM OF 5 YRS)

Alive more than 5 yrs NED

Dead more than 5 yrs NED

Dead of or with disease

42 I
r 53 (88.3%)

11J

7 (11.7%)

60Total

out evidence of disease in less than five
years. We have, therefore, a total of 60
patients (Table 3) with a follow-up of
five or more years. Of these patients,
53 or 88.3% were free of disease. Four
teen patients (Table 4) who received
primary treatment with radiotherapy
suffered recurrence of disease. Salvage
surgery was performed on 12 of these

TABLE 4. TREATMENT AND RESPONSE

Primary radiotherapy
Radiotherapy failures

Salvage surgery

73

14

12

42

13

11

7

patients ( Table 5). There were two
radical neck dissections, one hemilaryn
gectomy' and nine total laryngectomies.
There was one postoperative death, a

pulmonary embolus two weeks post
laryngectomy. Four of the surgical pa
tients died with recurrent disease, four
died without evidence of disease, and
three are alive without evidence of dis-

73

TABLE 5. SUCCESS OF SALVAGE
SURGERY

Alive more than 5 yrs NED

Died NED

Died of or with disease

3

4

5

Total 12

ease. Surgery, therefore, was successful
in controlling local recurrent disease
in 7 of 12 patients.

These results have also been inter

preted in terms of actuarial or relative
survival. They are corrected for age and
sex of the patients at risk for each year
of the study (Table 6).. The relative
survival rate at 5, 10 and 15 years is



32 DOYLE ET AL

TABLE 6. GLOTTIC SQUAMOUS CELL
CARCINOMA (T2): RELATIVE

SURVIVAL RATES

Yrs Observed Expected Relative
After Survival Survival Survival

Diagnosis Rates Rates Rates

0 0.986 1.000 0.986

1 0.904 0.966 0.936

2 0.863 0.932 0.926

3 0.808 0.897 0.901

4 0.753 0.862 0.874

5 0.706 0.826 0.855

6 0.644 0.791 0.815

7 0.562 0.755 0.744

8 0.562 0.720 0.781

9 0.519 0.685 0.758

10 0.519 0.650 0.798

11 0.397 0.616 0.644

12 0.317 0.582 0.545

13 0.317 0.549 0.578

14 0.317 0.517 0.614

15 0.317 0.485 0.654

therefore 85.5%, 79.8%, and 65.4% respec
tively.

Since there were only seven patients
in the series who died with recurrent

disease, we decided to look at these pa
tients individually to study possible
causes of failure. In four of seven pa
tients, there was a delay of three to ten
months between the onset of recurrent
disease and its diagnosis as a recurrence.

It is questionable whether earlier diag
nosis would have affected the outcome,
but it tends to emphasize the signifi
cance of findings such as persistent ede
ma in the postirradiation patient. Five
of the patients who suffered recurrence

had subglottic extension of disease, four
had supraglottic extension of disease,
three had supraglottic and subglottic
disease and two had impaired cord mo

bility. We do not feel, therefore, that
location of disease was a factor in the
incidence of recurrent disease in this
series. Histology of the tumor, radio
therapy dosage, and age of the patient
were also evaluated in relation to recur

rence. No correlation was found.

COMPLICATIONS

The incidence of radiotherapy com

plications has been low, particularly in
recent years, when a smaller dose of

radiotherapy has been used. Four pa
tients had persistent laryngeal edema.
The first cleared spontaneously in four
years and another cleared in six years.
Both are alive and free of disease. In
both instances multiple biopsies proved
negative. Radiotherapy dosage in
these two patients was 6000 and
6716 rads given in five and six weeks
respectively. The third patient had per
sistent edema for four years before un

dergoing laryngectomy for suspected
recurrent disease. There was no evi
dence of disease in the surgical speci
men. He died of a myocardial infarc
tion six months postoperatively without
evidence of recurrent disease. Radiation
dosage in this patient was 6930 rads in
seven weeks. The fourth patient de
veloped edema, a web of the anterior
commissure, and decreased mobility of
both cords. These findings were prob
ably all secondary to chondritis. He re

fused laryngectomy or even a tracheot
omy. This patient is still alive and free
of disease 14 years after treatment, but
he has a limited airway and a poor
voice. Radiation dosage for this patient
was 6384 rads in five weeks.

DISCUSSION

Seventy-three patients with T 2 glottic
squamous cell carcinoma were treated
primarily with cobalt radiotherapy.
Fourteen patients suffered recurrence

of disease and 12 of these patients un

derwent salvage surgery. Forty-two of
the 73 patients, 3 after salvage surgery,
are alive and free of disease more than
five years after treatment. Twenty-four
patients have died of intercurrent dis
ease without evidence of recurrent car

cinoma; 13 in less than five years and
11 in more than five years. Only seven

patients have died with or as a result
of their disease. Control of the disease
was possible, therefore, in 90.4% of pa
tients. Only four patients developed
significant complications of radiother
apy; two of these cleared spontaneous
ly, one underwent laryngectomy and
one has lived for 14 years with a sig-
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nificant disability. We have compared therapy followed by salvage surgery is
our results with those reported by mul- the best method of treatment for this
tipIe authors using radiotherapy and/ or disease. Only 9.6% of patients in this
surgical treatment for T 2 glottic squa- series died of or with recurrent disease.
mous carcinoma. The cure rate in this It is also significant that 35 of the presseries is higher than in most reported ent survivors and 63 of the whole groupseries. In comparing our results, we

considered many factors such as dis- did not lose their larynx or a portion of

crepancies in the classification of T2
it. With one exception, the patients who

glottic squamous cell carcinoma, fol- were treated only with radiotherapy
lOW-Up time, and the number of patients had laryngeal function better than that
lost to follow-up. We have come to the of patients undergoing conservation
conclusion that a full course of radio- laryngeal surgery.
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SUMMARY - This study was conducted specifically to determine and document the vari
ous possible causes of postoperative aspiration. Such information may assist in better selection of
candidates as well as provide insights that facilitate improvement of operative techniques for
conservation surgery for cancer of the larynx. The major significant information derived from
this study is the recognition and delineation of the part played by paralysis of the superior and
recurrent laryngeal nerves as causes for aspiration following conservation laryngeal surgery.

Conservation surgery for cancer of
the larynx has achieved widespread
popularity during the past several
decades. Partial laryngectomy, either
vertical, subtotal horizontal or addi
tional technical modifications of these
two primary procedures, has proven
successful in achieving satisfactory
eradication of the cancer comparable
with more radical resections in 50% of
the cases of laryngeal cancer.':" Unques
tionably the rehabilitation of patients
who still maintain a portion of their
larynx is much easier than is the restora
tion of the total laryngectomee to an

active functional place in society. Never
theless, the early problems and the
longer term complications of partial
laryngeal surgery are significant. Par
ticularly troublesome to many patients
is the problem of aspiration. This study
was conducted specifically to determine
and document the various possible
causes of postoperative aspiration. Such
information hopefully will assist in bet
ter selection of candidates, and provide
insights that. facilitate improvement of
operative techniques of conservation
surgery.

The literature is voluminous with
articles describing techniques employed
for vertical, subtotal horizontal, anterior

vertical, imbrication and various modifi
cations of these procedures for partial
laryngectorny.>!' There are also many
articles dealing with the indications
and contraindications for application of
the various conservation procedures.'>"
Only slight mention and enumeration.
of the complications of partial laryngeal
surgery are reported." These include
infection, wound breakdown, slough,
edema, scarring, fistula formation, air

way obstruction, aspiration, pneumonia
and death. Perhaps the most common

short and, to a lesser extent, long-term
complication is aspiration and its

sequelae. It is reasonable to state that
every patient who undergoes partial
laryngectomy experiences some aspira
tion. The resection of a portion of the
structure responsible for the sphincteric
functions of the larynx automatically
predisposes to aspiration unless the
anatomic potential for glottic closure is

surgically restored by reconstruction,
and until the patient learns to use the
newly fashioned structures. Visits to a

number of medical centers and observa
tion of the patients of several very
prominent. laryngeal surgeons revealed
that their patients also had significant
aspiration following partial laryngeal
surgery. In many patients aspiration is

34
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relatively mild and of brief duration

allowing decannulation in 7-14 days
after surgery and before the patient is

discharged. In others it prolongs, their
hospitalization by weeks and they are

sent home with nasogastric tube feed

ings and tracheotomy tube in place.
Severe prolonged aspiration with re

current bouts of pneumonia may in a

few cases require return to the operat
ing room for completion of the laryn
gectomy. If the issue is not faced in
these latter type cases, pulmonary in

sufficiency, debilitation and even death
can result.

The published statistics concerning
aspiration are retrospective studies and
indicate only the persistent cases. Unless

planned documentation concerning as

piration is intentionally made and docu
mented in the patients' charts, it is taken
for granted that all patients will cough
an.I sputter for up to 3-4 weeks and
little mention is made in the doctors'
notes. This study was planned to docu
ment the degree of aspiration and to

see if correlative studies of motion pic
tures of the preoperative and postopera
tive appearances of the larynx, cine

esophagrams and laryngograms could

provide information leading to a better

understanding of the causes of asp ira -

tion.

METHODS AND MATERIALS

The patient population consisted of 44 pa
tients (12 females and 32 males). The opera
tive procedure utilized consisted of: vertical

hemilaryngectomy (21 cases), supraglottic (17
cases), anterior vertical (2 cases), and im
brication laryngectomy (5 cases). All pa
tients included in the group had moving pic
ture photographic studies made of their laryn
ges. Careful stop frame analysis was made of
over 110 pre- and postoperative posthealing
larynges. The simplified technique of motion

picture photography using the Hopkins rod
telescope has been previously described."

Correlative studies were attempted between
the pre- and postoperative motion picture
studies, laryngograms, cine-esophagrams, laryn
goscopy findings and operative notes.

Several conclusions were reached early and
can be mentioned so that they can be dis
pensed with. Conventional preoperative Iaryn
gograms were of significant value in helping
delineate the size of the lesion, extension into
the ventricle and subglottic areas and the
demonstration of anterior commissure inva
sion. Conventional postoperative laryngograms
provided no information beyond what could

TABLE l. FACTORS RESPONSIBLE

FOR ASPIRATION

Extensive resection

Removal of arytenoid
Edema

Inflammation
Postradiation

Improper healing
Granulation

Scarring
Inadequate reconstruction

Paralysis of nerves

Recurrent
Superior laryngeal

Internal branch (sensory)
External branch (motor)

Combinations of superior and recurrent

b� ascertained from the postoperative motion
pictures. Postoperative cine-esophagrams doc
�mented aspiration with rather crude quantita
tl?� of 0e phenomena but provided no sig
nificant information not already available from
the anamnesis or the motion picture studies.

ETIOLOGY OF ASPIRATION FOLLOWING
CONSERVATION SURGERY

Causes of aspiration as determined in
this study are outlined in Table 1. Sev
eral of the etiological factors responsible
for both early and persistent aspiration
are self-evident. Until about three years
ago we had given little thought to the
possible importance of damage to the
recurrent and superior laryngeal nerves

during laryngeal surgery. We, as prob
abl� most other laryngeal surgeons,
avoided the area of the cricoarytenoid
articulation in order to protect the re

current nerves, but no thouzht was

given to location or protectio� of the
superior laryngeal nerves. Our attention
to this importance of preservin 0' every
possible branch of these nerves f�l1owed
a comprehensive motion picture study
of paralysis of the superior and recur

rent laryngeal nerves.": The carry-over
of the latter study has led to a much
better understanding of one of the most

frequent causes of postoperative aspira
tion following partial laryngeal surgery.

A brief review of the anatomy of the
nerves 'supplying the normal larynx is

helpful. The larynx is supplied by the
paired superior and recurrent laryngeal
nerves, derived on each side from the
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Fig. 1. Muscles of the larynx are supplied by two pairs of motor nerves arising from
the vagus trunk. The relationships of the recurrent laryngeal nerves to the trachea and
the thyroid gland and their entrance into the larynx are shown in this posterior view of
the laryngopharynx (A). The superior laryngeal nerve supplies motor fibers only to the
cricothyroid muscles on each side through its external branch. The internal branch contains
secretory and sensory fibers for the supraglottic portion of the ipsilateral larynx (B).

vagus nerve trunks (Fig. lA, B). The
two superior laryngeal nerves leave the
vagus trunks on each side of the neck
just below the nodose ganglion. They
pass down and behind the carotid artery
and curve forward toward the larynx.
Each superior laryngeal nerve divides
into the internal and external branches.
The internal branches penetrate the thy
rohyoid membrane and supply the
supraglottic portion of the larynx with
secretory and sensory fibers. The motor
fibers of the superior laryngeal nerve

are contained within the external branch
which accompanies the superior thy
roid artery moving caudally, interiorly
and medially, to supply the cricothy
roid muscle on each side.

The two recurrent nerves are the
major motor nerves supplying the in
trinsic muscles of the larynx. They also
carry sensory and secretory fibers to
the glottic, subglottic and upper tra
chea. The right recurrent nerve initially

pursues a different course from the left,
leaving the vagus trunk at the level of
the subclavian artery, passing back
ward around the artery and ascending
medially and obliquely to the posterior
lateral side of the trachea. The left re

current nerve arises from the vagus
trunk on the left side of the aorta,
winds around the aorta at a point where
the arterial ligament is attached, then
ascends along the lateral wall of the
trachea. Both nerves pass upward in
their respective tracheoesophageal
grooves, developing a close and var

iable relationship with the posterior as

pect of the thyroid gland and the in
ferior thyroid artery. The close relation
ship and proximity of the recurrent and
external branch of the superior laryn
geal nerves to the thyroid gland invite
frequent injury during thyroid surgery.

During quiet respiration the vocal
cords remain abducted and move mini
mally up and down with inspiration and
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expiration. Abduction is further em

phasized during deep inspirations. Dur

ing phonation the vocal cords are ad
ducted, tensed and lengthened. Motor
fibers passing within the recurrent
nerves are responsible for supplying the
intrinsic adductor muscles, while fibers
initiating contraction of the cricothyroid
muscles, and thereby tensing and
lengthening the vocal cords, pass
through the external branches of the
superior laryngeal nerves. The midline
position of the vocal cords provides re

sistance to air flow until pressure builds
up and then separates the cords. Sepa
ration of the cords reduces the pressure
and allows them to return toward the
midline. This process, is repetitious, thus
producing cordal oscillations and sound.
The sounds are modified, and speech is

produced by the resonating qualities of.
the pharynx, nasopharynx, mouth and
other structures. Interference with deli
cate coordination of the intrinsic and
extrinsic muscles of the larynx, or with
the innervation and musculature of the
pharynx, soft palate, tongue or lips al
ters phonation.

Secretory and afferent sensory fibers
are also present in the superior and re

current laryngeal nerves and play an

important part in vocal reflexes and in
reflex closure of the larynx to prevent
aspiration.

Lesions responsible for paresis and
paralysis of the larynx can occur any
where along the pathway of the lower
motor neurons from their origin in the
medulla oblongata, through the vagus
trunk or in the superior and recurrent

laryngeal nerves to the larynx. Disrup
tion or interference with these neural
pathways at various levels results in a

variety of physical symptoms and al
terations in appearance and function of
the larynx.

It is easily recognized that variable
degrees of damage to the superior and
recurrent laryngeal nerves are inherent
and unavoidable in partial laryngeal
surgery. With subtotal vertical supra
glottic laryngeal surgery the majority
of the branches of the internal branch
of both superior larygeal nerves are in

tentionally sacrificed. This deprives the
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residual supraglottic structure of a sig
nificant proportion of their sensory in
nervation. There is no excuse for not

protecting and preserving the external
branches of the superior laryngeal
nerves that supply the motor fibers to
the cricothyroid muscles on each side
of the larynx. These nerves are partially
responsible for tilting the thyroid upon
the cricoid cartilage with tensing and
adducting of the vocal cords. As surely
as their position just posterior and
lateral to the thyroid cartilage is ig
nored or not thought of, there inevit

ably is going to be damage to one or

both nerves in some cases. Paralysis of
one or both external laryngeal nerves

adds further insult to the already sur

gically injured larynx and increased as

piration for which the healing larynx
mayor may not be able to compensate.
The appearance of the unilateral and
bilateral superior laryngeal nerve pa
ralysis is similar to that previously re

ported in the unoperated larynx." If
through accident, inept surgery or for
some other reason a recurrent nerve pa
ralysis occurs in combination with the

superior laryngeal nerve injury the
sphincteric actions of the operated lar
ynx may be rendered nonfunctional.
Aspiration may be so severe that con

version to a total laryngectomy may be
required to save the patients from re

peated bouts of aspiration pneumonia
and even death.

Brief case reports and illustrations
are presented to demonstrate and com

pare ideal postoperative results with
those cases in which the patients aspi
rated because of one or more of the
factors discussed and outlined in Table
1.

CASE REPORTS
Case 1

A healthy 54-year-old male presented with
a large 3 em lesion of the laryngeal surface of
the epiglottis. Subtotal supraglottic laryngec
tomy was performed. He experienced several
days of minimal aspiration during eating and
drinking. His tracheotomy tube was removed
on the 13th day and he was discharged the
following day. Studies of the motion pictures
of his well-healed postsupraglottic larynx
showed good symmetrical healing and normal
motion with glottic closure (Fig. 21A, B). His
voice was excellent and of similar quality to

that which he had before the operation. He is
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Fig. 2. Composite photograph taken through the Hopkins rod telescope of the post
operative appearance of the larynx of patients following supraglottic laryngectomy. The
view is direct so that the tongue (t) is anterior at the bottom of the photograph. The
well-healed larynx of Case 1 seen during A) inspiration and B) phonation achieved ideal
glottic closure with minimal aspiration. C) Case 2 had persistence of granulation tissue
( arrow) at two months and experienced severe aspiration for five months. D) Case 3
developed scarring of the right cord anteriorly (arrow) that caused her aspiration.

now eight years at risk without evidence of
recurrence.

Comment. This represents the ideal
results than can frequently be obtained
with conventional horizontal subtotal
supraglottic laryngectomy. Upon in

depth questioning he will admit to min
imal aspiration of liquids and states
that he must still be more careful in

drinking, chewing and swallowing his
food than he was prior to surgery.

Case 2

A healthy 53-year-old male presented with
a three-week history of pain on swallowing.
Upon examination he had a T2NIMO lesion
of the left aryepiglottic fold and pyriform si
nus. He received preoperative radiation in
the amount of 3000 rads in three weeks. Fol
lowing supraglottic laryngectomy and left
radical neck surgery he experienced severe as

piration. Photographic studies of his larynx
and hypopharynx two months following sur

gery showed granulation tissue and severe

edema (Fig. 2C). This patient received an

additional 5500 rads after surgery and three



ASPIRATION FOLLOWING LARYNGEAL SURGERY 39

Fig. 3. Photographic appearance of the larynx of Case 4 following extended supra
glottic laryngectomy with excision of the arytenoids during A) inspiration and B) phona
tion. The patient aspirated severely for two months until remarkable compensation by
the opposite left cord crossing over to a closure with the paralyzed right cord, achieved
a glottic closure (arrows). The view is direct so that the tongue (t) is anterior, at the
bottom of the photographs. The cause of the severe prolonged aspiration in Case 5 is
seen in photographs of his larynx during C) inspiration and D) phonation. Scarring and
poor healing with fixation and immobility of the cords, secondary to radiation and ex

tended resection, prevent glottic closure. Note the bubbles and mucus that traverse the
larynx during inspiration and expiration.

years after this surgery underwent a radical
neck dissection.

persistent edema, frequent aspiration
and coughing as well as a husky voice.

Case 3

A healthy 50-year-old female had slight
hoarseness and pain in the throat of 2�� months
duration. Examination of the larynx showed a

large T2NOMO epidermoid carcinoma of the
epiglottis and aryepiglottic fold. Following su

praglottic laryngectomy requiring resection of
the base of the tongue, she aspirated severely,

Comment. At least two factors con

tributed to his slow healing and the
edema: the irradiation and the extended
surgery with the radical neck dissec
tion and resulting division of lymphatic
channels, Now four years after surgery
and free of disease, he still has some
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Fig. 4. Photographic appearance of the larynx, supraglottic laryngectomy and neck
dissection of Case 6 during A) inspiration and B) phonation. This patient's aspiration
can be attributed to paralysis of both branches of the left superior laryngeal nerve. A)
The left cord (arrow) does not tense, is hyperemic and is at a different level than the
right cord. B) During phonation there is a lack of complete closure because of the bowed
left cord (arrow). The appearance of the larynx of Case 7 following supraglottic laryn
gectomy and left neck dissection is seen in C) inspiration and D) during expiration. This
patient sustained paralysis of both the recurrent and the superior laryngeal nerve on the
left side. The left cord is paralyzed (arrows) and D) the glottic space remains open dur
ing phonation. Since this patient aspirated so severely with the combined paralysis, a

total laryngectomy had to be performed after two years. The view is direct so that the
tongue (t) is anterior at the bottom of the photographs.

was hospitalized for one month and her tra

cheotomy tube was not removed until two
months after surgery. Photographs of her lar
ynx six years after surgery (Fig. 2D) show
healing with a small web at the anterior com

missure. She has a good voice that has a pleas
ant huskiness.

Comment. More extensive resection

and healing with a scar and web pre
vented early complete glottic closure.
With practice she learned to close the
glottic chink and has only occasional
aspiration of liquids.
Case 4

A healthy 58-year-old Caucasian male pre-
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Fig. 5. Photographs of the postsupraglottic laryngectomy appearance of the larynx
of Case 8 during A) inspiration and B) phonation. This patient sustained bilateral paraly
sis of both internal and external branches of the superior laryngeal nerves. Inability to
tense the cords produced lax, bowed cords even during phonation.

sented with hoarseness and pain in his throat.
This patient's T3N1aMO lesion involved the
epiglottis, right aryepiglottic fold and false
cord. The patient underwent extended supra
glottic resection in which the right arytenoid
was removed and a right radical neck dissec
tion was performed, Because of the extensive
nature of the lesion and' the closeness of the
margins, surgery was followed by full course

of radiation. He aspirated severely for two
months and through therapy. He gradually
compensated. The left cord and arytenoid
crossed beyond the midline to achieve glottic
closure with the immobile right cord (Fig.
3A, B). The voice is good although husky, and
aspiration is only occasional.

Comment. The postoperative radia
tion in this case produced only minimal
edema and may have contributed to the
relatively immobile right cord. The
major cause of the right cord immobil
ity probably resulted from removal of
the arytenoid with the supraglottic
specimen. Many cases similar to this
probably do not achieve compensation.
This variability of healing remains un

predictable as exemplified by the suc

cessful compensation in this patient's re

markably distorted postoperative lar
ynx.
Case 5

A 69-year-old, rather pathetic, cachetic male
with chronic lung disease and emphysema pre
sented with the complaint of severe aspiration
since his partial laryngeal surgery. During the
two years since his surgery he had been hos-

pitalized several times for treatment of aspira
tion pneumonia. He had allegedly undergone
a supraglottic laryngectomy for a T1NOMO epi
glottic lesion. The surgery was followed by the
administration of 4000 rads over a period of
four weeks. He had a weak, breathy voice and
the larynx appeared almost like a funnel with
mucus and saliva moving up and down with
inspiration and expiration (Fig. 3C, D). The
scarring and fixation would not allow closure
of the glottic chink. Chest x-ray demonstrated
metastatic disease or a new primary.

Comment. This case clearly demon
strates the necessity of competence and
surgical experience if conservation sur

gery is to succeed. The appearance of
the scarred, fixed larynx and the sur

geon's description of the procedure left
much to be desired. It was not clear
what was actually resected, and the use

of 4000 rads certainly was arbitrary and
unconventional. What part the radia
tion played in this case cannot be deter
mined. It is also difficult to assess the
amount of intact neural function be
cause of the fixation.
Case 6

A healthy 52-year-old male presented with
pain in the throat of three weeks duration. He
underwent a supraglottic laryngectomy and
left neck dissection for a T2N1MO lesion of the
epiglottis and left aryepiglottic fold. He had
severe difficulty with aspiration following his
surgery. His tracheotomy was removed at 23f
weeks but his nasogastric tube had to be re

inserted several times during his six weeks of
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hospitalization. After discharge he continued
to aspirate but showed gradual improvement.
He continues to aspirate unless he is careful
while eating and drinking. The appearance of
his larynx three years after the surgery is
shown in Figure 4A, B. There are features
present of a classic left superior laryngeal nerve

paralysis.
Comment. There is obvious partial

denervation of the supraglottic structure

supplied by the internal branch of the
laryngeal nerve in every supraglottic
laryngectomy case. Studies of the color
motion pictures of the larynx show the
characteristic features of paralysis of
both internal and external branches of
the left superior laryngeal nerve. The
failure to tense the cord due to paral
ysis of the external branch to the crico

thyroid muscle results in a paramedian
cordal position with a gap in the glot
tic chink. The left cord is hyperemic, is
at a different level than is the right
cord, and there is infolding of the left
arytenoid. Upon phonation the contrac
tion of the intact right cricothyroid
muscle tilts and shifts the posterior por
tion of the larynx towards the left. With
development of compensatory motion
of the intact right side the patient
achieved better closure correlating with
his improved swallowing.
Case 7

A healthy 70-year-old male presented with
hoarseness and pain in the throat of four
months duration. A supraglottic laryngectomy
and right radical neck dissection was performed
for a large T3N1MO lesion of the epiglottis
and left arytenoepiglottic fold. Over the fol
lowing 2}� years he had severe aspiration with
pneumonia requiring four hospital admissions.
He lost 27.3 kg and became quite cachetic.
Examination of the larynx revealed complete
paralysis of the left side of his larynx involv
ing both the superior and recurrent laryngeal
nerves (Fig. 4C, D). His aspiration persisted
even after injection of Teflon® into the left
vocal cord and finally required total laryn
gectomy. He immediately began to gain weizht
and has remained well after five years fol
lowing his initial cancer surgery.

Comment. No mention was made in
the operative report of possible injury
to either the superior or recurrent laryn
geal nerve. The loss of sensation from
damage to both internal branches of
the superior laryngeal nerves and the
paralysis caused by the left external
branch of the superior laryngeal nerve

and the left recurrent nerve combined

to prevent compensative glottic closure.
The aspiration was so severe that the
larynx was nonfunctional and the per
formance of a total laryngectomy
proved lifesaving for this elderly patient.
Case 8

A healthy 61-year-old male presented with
pain in his throat of three weeks duration. He
underwent a supraglottic laryngectomy for a

lesion confined to the free epiglottis. One year
later a left radical neck dissection was per
formed for a single neck node. He had severe

aspiration for several months after his initial
surgery and has persisted in having difficulty
swallowing and mild aspiration for three years.
studies of motion pictures of his postoperative
larynx demonstrate the typical failure of the
larynx to tilt, characteristic of bilateral superior
laryngeal paralysis (Fig. SA, B).

Comment. The loss of supraglottic
sensation and the inability to tense the
bowed cords leaves a slight leak in the

glottic chink. This clearly explains his

persistent though mild aspiration. He
has been able to maintain his weight so

no other surgical procedures have been
performed.
Case 9

A healthy 72-year-old male presented with
hoarseness of five months duration and under
went a left hemilaryngectomy for a T2NOMO
lesion of the right anterior two-thirds of the
vocal cord. He had some difficulty learning to
swallow and was decannulated and discharged
3)f weeks after surgery. His voice is fair and
he has had one episode of aspiration pneu
monia. Examination of his larynx reveals good
healing, and glottic closure is assisted by the
reconstructed vocal cord with intact arytenoid
(Fig. 6A, B). The patient has learned to bring;
the normal right cord across the midline to ef
fect closure of the glottic chink during phona
tion and swallowing.

Comment. All vertical hemilaryngec
tomy patients have a resulting uni
lateral combined superior and recur

rent laryngeal nerve paralysis by the
nature of this procedure. Unless specific
reconstructive efforts are made, healing
may be fortuitous, as in this case, or

they may heal without enough mass in
the reconstructed cord for the func
tioning side to cross and abut against.
This case represents optimal healing
with persistence of only a minor degree
of aspiration.
Case 10

A 58-year-old healthy male presented with
increasing hoarseness of two years duration.
A hemilaryngectomy including the entire vocal
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Fig. B. Photographs of the appearance of the larynx of Case 9 following vertical left
hemilaryngectomy A) during inspiration and B) expiration. This patient healed well and
achieved complete glottic closure during phonation. The view is direct so that the epi
glottis (e) is anterior at the bottom of the photographs. C) The extended right vertical
hemilaryngectomy performed in Case 10 was reconstructed with strap muscle pedicle
graft and a sliding pharyngeal mucosal graft. D) During phonation this patient achieved
good glottic closure. Compensation was rapid with minimal aspiration in both cases.

cord, arytenoid and a portion of the signet of
the cricoid for a T2NOMO glottic lesion with
limitation of vocal motion. The vocal cord was

reconstructed with a single pedicle sterno

hyoid muscle graft and a large mucosal flap
fashioned from the mucosa of the pyriform
sinus and the anterior and lateral pharyngeal
wall (Fig. BC, D). The patient had moderate
aspiration with maintenance of his tracheos
tomy for one month. Aspiration has been min

imal, his airway is adequate and he has a good
voice six years after surgery.

Comment. This case represents an

optimal result following an extended
vertical hemilaryngectomy. When the
arytenoid and cricoid signet are taken,
some type of reconstruction of the vocal
cord with excessive mass and mucosal
covering is mandatory if severe aspira
tion is to be avoided and a good voice
achieved. The muscle, cartilage or fat
may be reabsorbed in some cases, but
the remaining redundant mucosa pro
vides an excellent receptor site for in-
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Fig. 7. A) Photograph of the postvertical hemilaryngectomy larynx of Case 11 show
ing severe persistent granulation tissue as a cause of aspiration. B) The postoperative ap
pearance of Case 12 is seen showing severe scarring with web formation (arrow). C)
The epiglottis in this case (e) acted as a funnel during phonation. D) Following a re

positioning of the epiglottis there is a shielding of the glottis with decreased aspiration.

jection of Teflon® paste to restore the
bulk.
Case 11

IA healthy, 48-year-old male presented with
a history of hoarseness of two months dura
tion. An extended vertical hemilaryngectomy
was performed for a T3NOMO transglottic le
sion that also extended to the anterior com

missure. The extensive reconstruction was per
formed with a single pedicle sternohyoid mus

cle graft and an anterior and lateral pharyn
geal mucosal flap. He had severe aspiration
with morbid edema and granulation tissue for
the first two months. The larynx healed with
scarring and fixation of the cord anteriorly

( Fig. 7A, B). He still has some difficulty
managing liquids three years after surgery.

Comment. Even with specific recon

structive efforts the erratic healing fol
lowing extended resections may be re

sponsible for delayed healing, edema,
granulation tissue and scarring. The
anticipated voice quality is also less
predictable.
Case 12

A healthy 56-year-old female presented with
a history of hoarseness of six months duration.
She received an extended vertical hemilaryn
gectomy for a large epidermoid carcinoma of
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the entire right vocal cord and anterior com

missure. She was reconstructed with a muscle
graft and mucosal pedicle. Severe aspiration
persisted for two years due to the scarring
and web formation with inability to close the
glottic chink (Fig. 7C). Even though she had
several bouts of pneumonia and was losing
weight she refused total laryngectomy but
agreed to a repositioning of the epiglottis. She
was taken back to the operating room and the
right edge of the epiglottis and the recon

structed cord were incised, mucosal flaps were

elevated on each side of the incisions and a

strip of cartilage was resected from the lateral
edge of the epiglottis. The epiglottis was then
sutured down to the reconstructed cord with
a three layer closure tilting the epiglottis down
over the open glottis (Fig. 7D). Following
healing she was able to eat soft and solid foods
and to drink liquids with only occasional as

piration. Over the past six months she has
gained 13.6 kg, and is doing well 2.�f years
following her surgery.

Comment. This case represents
another case of extended resection and
erratic healing with web formation. The
use of the epiglottis as a. covering tent
had been previously tried in a series of
six dogs and was equivocal in results
but was successful in this patient. The
disadvantage of the reconstructed pro
tective epiglottic tent is that the endo
larynx can no longer be visualized and
plans are to perform direct laryngo
scopy in the event of any changes in
airway or voice.

DISCUSSION

The major significant information de
rived from this study is the recognition
and delineation of the part played by
paralysis of the superior and recurrent

. laryngeal nerves as causes for aspiration
following conservation laryngeal sur

gery.
Paralysis of the internal branches of

the superior laryngeal nerves is inher
ent in the surgical procedure of supra
glottic laryngectomy. This deficiency in
sensory reception can be compensated
for by the residual structures, provided
damage to the external branches of the
superior nerves and the recurrent laryn
geal nerves is not incurred nor the case

complicated by other causes of aspira
tion (Table 1). Damage to either the
external branch of the superior laryn
geal nerves and/ or the recurrent nerves
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should not occur if awareness of their
anatomical location and protection from
damage is intentioned. With extended
resections for larger tumors, damage to
these nerves, as well as erratic healing,
occurs more frequently.

Hemilaryngectomy, particularly when
it is extended beyond the conventional
procedure, automatically results in a

resection of the homolateral recurrent

nerve and the external (motor) branch
of the superior laryngeal nerve. Metic
ulous avoidance of the nerves of the op
posite side is essential. Furthermore,
some type of augmentative reconstruc

tion of the resected vocal cord to pro
vide bulk for the opposite cord to abut
against is advisable if good voice and
minimization of aspiration are to be
achieved. With the push to extend the
magnitude of resection for larger le
sions the likelihood of damage to the

laryngeal nerves assumes even greater
importance. Extended resections also
contribute to more erratic healing, ede
ma, scarring and consequently increased
aspiration. The superimposition of un

necessary damage and paralysis may be
the critical factors that lead eventually
to total laryngectomy in some patients.

The Hopkins rod laryngoscope � and
the motion picture camera have pro
vided a superior means of documenting
and assessing laryngeal function both
before and after surgical resection .

Since these patients all have temporary
tracheostomies, the introduction of the

telescope through the tracheostome pro
vides additional information concerning
the extent of the lesion and the func

tioning of the vocal folds that is even

superior to that achieved by laryngo
gram. Current studies are under way
to improve laryngogram techniques by
using cine-Iaryngography. This new

diagnostic technique may further com

plement the current studies by provid
ing additional information concerning
laryngeal function.

*KARL STORZ ENDOSCOPY, KG. Tuttlingen, VV. Germany. Distributed by Karl Storz En-
doscopy America, Inc., Los Angeles, CA.

.



46 WARD ET AL

REFERENCES
1. Alonso JM: Conservative surgery of

cancer of larynx. Trans Am Acad Ophthalmol
Otolaryngol 51: 633-642, 1947

2. Ogura JH, Biller JR: Conservation sur

gery in cancer of head and neck. Otolaryngol
Clin North Am 641-655, 1969

3. Quinn JH Jr: Hemilaryngectomy: indi
cations and a standardized technic. South Med
J 62: 1031-1035, 1969

4. Som ML: Conservation surgery for car

cinoma cf the supraglottis. J Laryngol Otol
84:655-678, 1970

5. Som ML, Silver CE: The anterior com

missure technique of partial laryngectomy.
Arch Otolaryngol 87: 138-145, 1968

6. Biller HF, Ogura JH, Pratt LL: Hemi

laryngectomy for T2 glottic cancers. Arch Oto
laryngol 93:238-243, 1971

7. Bailey BJ : Partial laryngectomy and
laryngoplasty. Laryngoscope 81: 1742-1771,
1971

8. Bocca E: Supraglottic cancer. Laryn
goscope 85: 1318-1326, 1975

9. Kirchner JA, Som ML: The anterior
commissure technique of partial laryngectomy;
clinical and laboratory observations. Laryngo
scope 85:1308-1317, 1975

10. Miller D: Management of glottic car

cinoma. Laryngoscope 85:1435-1439, 1975
11. Pleet L, Ward PH, de Jager H, et al:

Partial laryngectomy with imbrication recon

struction. Trans Am Acad Ophthalmol Oto
laryngol, in press

12. Som ML: Cordal cancer with extension

to vocal process. Laryngoscope 85: 1298-1307,
1975

13. Kirchner JA, Som ML: Clinical and
histologic observations on supraglottic cancer.

Ann Otol Rhinol Laryngol 80:638-645, 1971

14. Kirchner JA: Cancer at the anterior
commissure of the larynx. Arch Otolaryngol
91 :524-525, 1970

15. Sisson GA, Goldstein JC, Becker GD:
Surgery of limited lesions of the larynx (past
and present). Otolaryngol CUn North Am 3:
529-541, 1970

16. Sessions DG, Ogura JH, Fried MP: The
anterior commissure in glottic carcinoma. Lar

yngoscope 85:1624-1632,1975
17. Ogura JH, Spector GJ, Sessions DG:

Conservation surgery for epidermoid carci
noma of the marginal area (aryepiglottic fold
extension). Laryngoscope 85: 1801-1807, 1975

18. Ogura JH, Sessions DG, Ciralsky RH:
Supraglottic carcinoma with extension to the
arytenoid. Laryngoscope 85: 1327-1331, 1975

19. Ogura JH, Sessions DC, Spector GJ:
Conservation surgery for epidermoid carci
noma of the supraglottic larynx. Laryngoscope
85: 1808-1815, 1975

20. Ward PH, Berci G, Calcaterra TC: Ad
vances in endoscopic examination of the re

spiratory system. Ann Otol Rhinol Laryngol
83:754-760, 1974

21. 'Ward P, Berci G, Calcaterra TC: Su
perior laryngeal nerve paralysis: an often
overlooked entity. Trans Am Acad Ophthalmol
Otolaryngol 84:78-89, 1977

REPRINTS - Paul H. Ward, MD, Dept. of Surgery/Head and Neck Surgery, University of
California School of Medicine, UCLA, Los Angeles, OA 90024.

DISCUSSION

DOUGLAS BRYCE, MD (Toronto, Canada):
These have been three excellent papers. I
would like to comment on Dr. Biller's tech
nique which is undoubtedly expert. However,
I am somewhat worried about tumors that ex

tend posteriorly in the larynx. The problem as

I see it with this technique is that the mucosa

overlying the arytenoid and the cricoid had to
be preserved and elevated. In this coronal sec

tion of the hemilaryngectomy with the type of
extension that Dr. Biller is referring to, you
can see the portion of cricoid which was re

moved with this tumor. You will note that the
hunor extends extensively under the mucous

membrane of the subglottis so that I think it
is with great difficulty that you can determine
the extent of the tumor posteriorly. (Slide)
This is a horizontal section of a similar tumor
and you will note that the joint is involved.
The vocal process of the arytenoid is eroded
with tumor and in this area it is extremely 'dif
ficult to determine by clinical examination the
extent of the tumor in the posterior position
and therefore I show these pictures to make you
a little cautious about following this technique.

BYRON BAILEY, MD (Galveston, Texas): I

want to congratulate Dr. Biller on another ex

cellent series of small advances, pushing the
frontiers a little further back in terms of con

servative surgery. I think Dr. Bryce's com

ments are very pertinent, but it is still evident
over time that the step by step enlargement of
the indications for partial laryngectomy is being
accomplished successfully. I think the clinical
appearance and functional appearance of the
larynx has a great deal to do with the selection
of these cases, and I think that certainly it is
important to emphasize the difficulty with as

piration when either the epiglottis or the cri
coid is significantly violated in vertical partial
laryngectomy. I wish, if Dr. Biller has another
minute to respond, that he would tell us a bit
more about the soft tissue reconstruction aug
mentation at the glottic level. Certainly the
cartilage reconstruction was very clear, and
again, I commend you for another excellent
report.

JOSEPH OGURA, MD (St. Louis, Missouri):
I would like to comment about two papers
here. Dr. Biller's paper emphasizes two things:
that the subglottic posterior extension indicates
that the biology of this hU110r is certainly more
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aggressive. Therefore, the selection of deciding
this kind of an operation must be highly selec
tive. You must not take any type of large tu

mor that is posterior and subglottic and under
take a hemilaryngectomy.

For Dr. Ward's paper, I noticed that in the
movie he did not bring out some things that I
wish to talk about.

1. In the hemilaryngectomies and their dif
ficulty in swallowing, it is very important that

you make a distinction when you leave part of
the arytenoid or do a reconstruction as there is
less difficulty with deglutition with supraglot
tics and partial laryngectomies.

2. You must be sure that the patient does
not have chronic lung disease.

3. When you operate on the pharynx and
get close to the arytenoid, you have the mobility
of the cords to be concerned about. It is at this
point during the resection that you must test

the mobility of the cords. I stress very strongly
that you lighten the anesthesia and look at the
motion of the cords. We always lighten the an

esthesia in patients and look for the motion of
the cords to make sure that if you take the ary
tenoid out and take the cord out or partially
out you know that cord is going to be fixed,
like a few of the cases did; in which case the
cord will eventually adduct out and result in

glottic insufficiency. You should always fix that
cord in the midline. If you do not fix the cord
in the midline you will have aspiration and if
you have aspiration, you will have prolonged
difficulty with swallowing and this will not be
adequately corrected by Teflon® injection.

I saw a little defect on those slides just
shown. A posterior defect was present when the
patient's glottis closed. The little triangular de
fect that you see posteriorly is enough to have
aspiration in these patients and every attempt
must be made to close this off when you cor

rect it at the time of surgery. This must be me

ticulously done at the time of surgery. This is
not a criticism but is something that one learns
as you do more and more of these conservation
cases. I think otherwise that what Dr. Ward
has said I fully endorse.

JOHN KIRCHNER, MD (New Haven, Con
necticut): On Dr. Ward's pictures, I think he
has brought out a very important point here.
The question has always been how do you get
away with a supraglottic laryngectomy when
you take both superior laryngeal nerves, and
the explanation has always been because part
of the larynx that was originally supplied with
sensation by the superior laryngeal nerves is no

longer present. We have taken it out and the
rest of the larynx is supplied by the recurrent

laryngeal nerve. Now his picture showed one

case where there was plenty of bulk in the
larynx but the superior nerve had been dam
aged because the cords were a little slack and
this patient aspirated, if I understood this cor

rectly. The patient aspirated in spite of having
bulk present so that this sensation I think is
important. I would like to mention just one

point on Dr. Bryce's discussion, if I may, the
sections he showed with infiltration of tumor
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under the mucous membrane posteriorly. It
would appear to me that this cord must be
fixed and this was really not a T2 lesion but a

T3 lesion that we were talking about. I may be
wrong about this but I would expect vocal
cord fixation from the sections that Dr. Bryce
showed.

RYAN CHANDLER, MD (Miami, Florida): I

appreciated having the opportunity of hearing
Dr. Biller demonstrate a technique which I
have been rejecting for our residents for many,
many years on the basis of what I consider a

serious risk on the basis of Dr. Bryce's com

ments. But perhaps I misunderstood. I gathered
that in four patients which were treated pri
marily by choice, that the only other alterna
tive was, as he put it, a total laryngectomy. I
suggest that there is a place for radiation ther
apy in some of these patients. I appreciated Dr.
Ward calling our attention again to the impor
tance of the external branch of the superior
laryngeal nerve demonstrated very nicely in one

of the pictures. In our supraglottic laryngec
tomies as we perform them, and particularly
on a unilateral lesion, we take pains to identify
the superior laryngeal nerve on the opposite
side. In most all instances it can be found to
divide into two separate branches; an anterior
and a posterior branch. We preserve the pos
terior branch and we think this helps in the
early rehabilitation of the patient, deglutition
and prevention of some of the aspiration.

DOUGLAS BRYCE, MD (rebuttal): In answer

to Dr. Kirchner's question, I am surprised that
he would think that I might do a partial on a

fixed cord but apparently he did think so and,
in fact, that was true. One of the patients had
a fixed cord, the other did not. The question
of fixation is a most important clinical finding
when partial laryngectomy is proposed. Dr.
Biller did not tell us about fixation. I think
that the tumor that spreads horizontally in the
cord and gets into the posterior commissure
posteriorly sufficiently to require the amount
of resection he advocates, usually limits cord
movement, if not actually fixing it. This is a

point that I believe makes posterior extension
a dangerous type of tumor in which to carry
out partial laryngectomy.

HUGH BILLER, MD (closing): I would like
to thank the discussants for their remarks. This
is a very select procedure and you have to se
lect your patients very carefully. These repre
sent five patients over a five-year period with
a total number of probably close to 300 cases

so, as you can see, it is not a procedure that
you would do with any great frequency be
cause of the selectivity. These patients did not
have complete fixation. I thought that I men
tioned that in the paper. Limitation of vocal
cord mobility was present in all cases, but com

plete fixation was not present. The reason that
we did not select those who had complete fix
ation of the cord was exactly what Dr. Bryce
mentioned, we have anticipated that with com

plete fixation you might have a problem in en

compassing the tumor. As we continue our

work and extend this further we might attempt
some patients with complete fixation. These
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were large tumors and in our opmion radio
therapy would not be curative in this type of
lesion. They would have required a total laryn
gectomy.

PAUL H. WARD, MD (closing): In response
to Dr. Ogura's comments, I would certainly
agree with him that the reconstruction tech
nique of bringing the cord to the midline is of

utmost importance. I am not sure of the impor
tance of testing the nerve during surgery. Dr.
Chandler is correct in his statement that when
structures are identified they are rarely dam
aged. If you stay away from the area of the ex

ternal branch which supplies the cricoid muscle
and tilts the cartilage, then that is a different
thing.
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SUMMARY - Four hundred and forty-five neck dissections for epidermoid carcinoma over

a Ifl-year period are reviewed as to local recurrence of neck disease. Three hundred and forty
seven dissections were radical en bloc procedures and in 98 a modified conservative technique
was utilized. Cervical lymph node- classification was applied and a comparison made of the two

techniques. A review of the anatomy of cervical fascias and the technique of conservative neck
dissection is given. Evaluation of this series of cases indicate that the control of local disease in
the neck in the No and N, groups is accomplished as well with conservative dissection as with
radical neck dissection. The number of conservative neck dissections for N2 disease was too lim
ited for accurate comparison. There were no conservative neck dissections done for N3 disease.
We suggest that conservative neck dissection be utilized for subclinical and N. disease and that
the classic en bloc dissection be reserved for N2 and N, situations.

Radical neck dissection for the con

trol of metastatic cancer of the neck
was first described by the senior George
Crile.' The procedure was well estab
lished as a safe and valuable ablative
surgical technique by Martin" and mod
ified by Conley" as a basic technique
by introducing the posterior cervical
anatomic dissection.

Crile had stated that the key to un

derstanding a proper dissection of the
neck was in recognizing the need for
the excision of the internal jugular vein
and its adnexal tissues. Since Crile, and
over the past 70 years, it has been cus

tomary to include in the excisional bloc
the internal jugular vein, sternocleido
mastoid muscle, spinal accessory nerve

and submandibular gland, and no seri
ous objections have been raised by sur

geons concerning sacrifice of these
structures. The rationale has been that
all of these structures should be re

moved en bloc, otherwise excision of
lymph bearing tissue is hampered and
the control of cancer compromised.

Despite this rationale, other struc
tures are not excised but are left intact
for functional reasons. These include
the carotid arteries, vagus, phrenic,

hypoglossal and lingual nerves, and the
supraclavicular trunks of the brachial
plexus. These structures are not in
cluded in the excisional bloc, even

though carcinoma may closely approxi
mate them. One can question why, if
certain important structures can be
spared why still others, such as the
sternocleidomastoid muscle and spinal
accessory nerve, could not or should be
salvaged in order to maintain a greater
degree of neck and shoulder girdle
function. This paper presents the experi
ences of 445 neck dissections for epi
dermoid carcinoma covering a 10-year
period, 1966 to 1976 (Table 1). Dis
sections were done in the classic en bloc
manner in 347 cases and in 98 proced
ures a modified conservative technique
was utilized. The objective of this study
is to compare local recurrence of tumor
in lymph nodes in patient follow-up of
each of the procedures. Throughout our

work and in this study cervical lymph
node classification is applied and the
No, Nl, N2 and N3 groups evaluated in
each of the series.

ATOMY OF THE CERVICAL FASCIAS

Neck dissection, radical or conserva

_tive, is actually a surgical dissection of
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TABLE 1. EXPERIENCE WITH NECK

DISSECTION FOR EPIDERMOID
CARCINOMA (N = 445)

( 1966-1976)

Radical neck dissection 347

Conservative neck dissection 98

Anterior triangle neck dissections 29

Anterior and posterior triangle
neck dissections 69

the anterior and lateral neck done for
the purpose of removing tumor and the
cervical lymph bearing tissues. The
sternocleidomastoid muscle divides the
neck .into the two designated triangles,
antenor and lateral. The anterior tri

angle, bordered by the anterior margin
of the sternocleidomastoid and by the
inferior margin of the mandible, is di
vided into two bilateral halves by the
ventral midline, from mental symphysis
to suprasternal notch. The lateral tri

angle is bordered by the anterior mar

gin of the trapezius muscle, by the pos
terior border of the sternocleidomastoid
muscle, and by the middle third of the
clavicle.

Fascias and fascial spaces are impor
tant since these represent the basis for
recognizing tissue planes and carrying
out a proper dissection of the neck. In
the subcutaneous connective tissue of
the anterior neck the platysma muscle
could be recognized and developed as

a separate layer, or elevated with the
skin. Deep to the platysma is a discrete
fascial layer, the superficial layer of
deep cervical fascia, which invests all
structures in the neck much like a col
lar. This fascia attaches dorsally to the

cervical. spines and extends cranially to
the OCCIput, mastoid and inferior mar

gin of the mandible. In attaching to

the mandible it invests the submandi
bular gland and thereby provides dis
tinct fascial compartment for the gland.
Attached to bone elsewhere, the super
ficial layer of deep cervical fascia at

taches to the hyoid bone, to the clavicle
and to the manubrium of the sternum.

As it relates to the sternocleidomastoid
and trapezius muscles, this fascia as

sumes a bilaminar character as it in-

vests each muscle in turn. In the supra
sternal region the fascia also is bi
laminar and by the attachment of it to

the anterior and posterior surfaces of
the sternum, there is created an intra

fascial space, the suprasternal space
(of Burns) through which anastomotic

superficial vessels cross the midline of
the neck. Elsewhere, the fascia is a

single lamina, as in the region of the
anterior cervical triangle and across the
ventral midline, and covering the lateral

triangle between the borders of the
sternocleidomastoid and trapezius mus

cles. From the deep surface of the super
ficial layer of deep cervical fascia, ex

tensions of connective tissue contribute
to the formation of an investment for
the carotid artery, internal jugular vein
and vagus nerve known as the carotid
sheath. Multiple laminae of deep fascia
invest the supra and infrahyoid strap
muscles and can be identified as thin
muscle fascial laminae. The deepest of
such laminae, that associated with the
thyrohyoid muscle, thyroid gland and
trachea, in fact, invests the cervical
parts of the airway and is referred to
as the pretracheal fascia or middle layer:
of the deep cervical fascia. Lateral
fascial extensions from the pretracheal
fascia also contribute to the formation
of the carotid sheath.

The deepest cervical fascia invests the
prevertebral muscles. Aptly termed pre
vertebral fascia, it extends from the
base of the skull to the tubercles of
transverse processes of all cervical verte

brae, and is continuous along the ventral
surface of the vertebral column into
the posterior mediastinum. It is recog
nized bilaterally as the fascia of and
investment for, the splenius capitis,
levator scapulae, anterior, middle and
posterior scalene muscles and the longus
colli and capitis muscles, as well as for
important nerve structures. The cervical
and brachial nerve plexuses and the
sympathetic trunk are invested by the
prevertebral fascia which, in effect,
forms the floor of the lateral triangle
of the neck. As an extension of the fas
cia of the scalene muscles, the preverte
bral �ascia �nvelops the brachial plexus
and IS contmuous as an investment of
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the nerves and subclavian vessels into
the axilla as the infundibuliform axil
lary sheath. Consequently, in the lateral
region of the neck between the super
ficial layer of deep fascia or investing
fascia forming a roof, and the preverte
bral fascia forming a floor, the contents
of the lateral triangle are contained
within a substantial but variable amount
of fibro-fatty and loose connective tis
sue. The contents are neurovascular
structures, including the spinal acces

sory nerve, peripheral branches of the
cervical nerve plexus, numerous small
arteries and veins and the lymphatic
structures.

Since lymph nodes and lymphatics
are embedded in the fibro-fatty con

nective tissue lying between the an

terior and posterior layers of the deep
cervical fascia, and are especially asso

ciated with the fascias of the carotid
sheath, the connective tissue is removed
from the anterior and lateral triangles
of the neck as completely as possible
during the course of a neck dissection
in eradication of lymph bearing tissue.
The cervical lymph nodes contained
within the anterior and lateral triangles
are described under various classifica
tions, but essentially consist of the sub
mental, submandibular nodes, and the
subdigastric group (the junctional nodes
of Fisch};" the jugular chain, or up
per and lower deep cervical nodes; the
supraclavicular, and the spinal nodes
associated with nerve XI. The cervical
lymph nodes are contained without ex

ception in the loose connective tissues
associated with the neurovascular struc
tures and their fascias .. While the nodes
have a close relationship with these
fascias or with the investing muscle
fascias, they are never directly related
to or intimate with the vessels or mus

cles covered by them. Invasion of the
muscles and vessels by metastatic can

cer of the lymph nodes of the neck

may occur only by direct invasion after
the capsule of the lymph. nodes has
been effaced. A radical dissection of
the lymphatic system of the neck im

plies resection of all structures con-

"'Jesse R: Personal communication.

tained in the anterior and lateral tri

angles of the neck. This would mean

removal of a number of important
structures whose only relationship with
the lymphatic system is that of prox
imity. A thorough neck dissection may
be satisfactorily carried out when the
fascias of the muscles and vessels are

carefully stripped away and the fatty
lymphatic tissue removed en bloc after
the essential structures have been iden
tified and preserved in situ.

TECHNIQUE OF OPERATION

The en bloc dissection described by
Crile ' is well known to all surgeons
who perform head and neck surgery.
Important modifications of this opera
tion have been made by Conley," par
ticularly in his description of the pos
terior cervical technique. Conley car

ries his dissection from the anterior
border of the trapezius muscle in a

medial and anterior direction, identi
fying and displaying anatomic struc
tures before removing the metastatic
disease. The technique of Conley is also
a classic en bloc procedure, with re

moval of the fatty lymphatic tissue, the
spinal accessory nerve, jugular vein and
sternocleidomastoid muscle and the'
contents of the submandibular triangle
in toto and en bloc.

A conservative modification of the en

bloc neck dissection ablates all of the
important lymph bearing tissue that is
removed in the classic operation but
with the important conserving feature
of preservation of the spinal accessory
nerve and sternocleidomastoid muscle,
with or without sparing of the internal
jugular vein.

Among the many incisions described
for neck dissection, the incision used by
[esse" provides adequate exposure for
the operation and is ideal for use in the
irradiated neck, which requires maxi
mal preservation of the blood supply to
the flaps. The incision adopted by Jesse
begins slightly below the mastoid pro
cess and continues in a downward and
in a horizontal direction toward the
midline. It can be incorporated into a

lower lip splitting incision or as a part
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Fig. 1. Exposure of lateral triangle of
the neck.

of an incision for exposure of the paro
ti(t:�ompattment. A modification of this
iiicisioii has been used by Helmus,"
mid extends from the anterior' border
of the sternocleidomastoid muscle to
and. slightly across the midline, with
elevation of a posterior combined skin
and muscle flap. Superior and inferior
flaps which include the platysma mus

cle are developed. Following the tech
nique of Helmus, dissection is carried
in a posterior direction to the anterior
border of the trapezius muscle, and ex

tending from the clavicle to the mastoid
process. The external jugular vein is

ligated high and low and the super
ficial fascia, which has been preserved,
is now interrupted along the upper
border of the submandibular compart
rrient- and along the anterior border of
the sternocleidomastoid" muscle to the
clavicle. Dissection is started superiorly
and carried down to the midportion of
the lateral triangle. The dissection in
cludes removal of the fascia overlying
the sternocleidomastoid muscle. At this
point the spinal accessory nerve is
identified both in the .lateral'<triangle
and in the anterior triangle,' isolated and

preserved and the fatty lymphatic tis
sue of the lateral .. triangle is elevated
Inferiorly to the lower part of the lateral
neck. It may be more corivenient to

sacrifice the omohyoid muscle. which
lies just below the· external jugular
vein, where the vein has been ligated.

=Helmus C: Personal communication.

Fig. 2. Completion of dissection of the
lateral triangle of the neck.

Dissection is then carried medially to the
posterior border of the sternocleidomas
toid muscle (Figs. 1 and 2). The muscle
is then cleared both anteriorly and pos
teriorly and on its ventral aspect from
the clavicle to the mastoid process. The
spinal accessory nerve is carefully pre
served. The spinal accessory nerve com

monly passes through the sternocleido
mastoid or it may course deep to the
muscle, and in either event gives off a

branch to the muscle (Fig. 3).
In the conservative procedure, dis

section of the lower portion of the an

terior triangle of the neck is carried out
in the usual manner as for a radical
neck dissection, with identification and
preservation of the brachial plexus and
the phrenic nerve ( Fig. 3). Whether
the internal jugular vein is resected or

not is really not important except in a

bilateral neck dissection. The internal
jugular vein is usually resected in a uni
lateral neck dissection but in a bilateral
dissection it is desirable that one vein
be preserved. Dissection is carried in
to the upper neck to include the con

tents of the submandibular triangle,
with a technique similar to the classic
radical neck dissection procedure. The
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Fig. 3. Exposure of anterior triangle of
the neck.

nodes in the subdigastric area are re

moved, and the jugular vein is ligated
at the base of the skull in the unilateral
neck dissection. If bilateral neck dis
section is performed, the jugular vein
to be preserved is cleared of all fatty
lymphatic tissue and the specimen re

moved (Fig. 4).
Modifications of this conservative

procedure have been described, but as

described, this operation includes the
most that is accomplished unless the
situation demands a complete en bloc
removal. This is demanded if it is ob
vious that the cancer has breached the
capsule of the lymph nodes, is involving
muscle or is adherent to other struc
tures which consequently need to be
sacrificed. As pointed out by Jesse and
Lindburg" in their survey of primary
cancers of the head and neck and the
involved metastatic disease to the re

gional lymph nodes, it is obvious that as

the primary cancer moves more pos-.·
teriorly from the midline there is a

higher incidence of nodal disease ap
pearing in the lateral triangle. This has
also been documented by Skolnik," who
found that almost without exception
cancer of the larynx did not appear in
the lymph nodes of the lateral triangle
of the neck but was detected only in
the region of the lymphatics of the
anterior triangle of the neck. Based on
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Fig. 4. Completion of conservative an

terior and posterior triangle dissection.

this important work of Skolnik. it is pos
sible to limit the dissection to the an

terior triangle of the neck and still
achieve control of cancer when the pri
mary tumor is in the larynx.

It should be noted that a conservative
modification of the en bloc procedure
adds time to the operation. There is no

question that an en bloc procedure with
sacrifice of the accessory nerve, sterno
cleidomastoid muscle and the internal
jugular

-

vein, is accomplished by most
head and neck surgeons in a relatively
short period of time. Conservative tech
nique will add at least a half an hour
to 45 minutes to the procedure, and 1..1£
one bears in mind that functional prob
lems are avoided, this is well worth the
additional time. Another important
point that should be accented is that in
the situation where high dose preopera
tive radiation therapy has been admin
istered there is no better protection
given to the carotid artery than that
provided by the sternocleidomastoid
muscle. Dermal grafts, prevertebral
fascia and the levator· scapulae muscle
flaps have been used, but without ques
tion preservation and integrity of the
sternocleidomastoid muscle is far su

perior in providing protection to the
carotid system.

As Bocca and Pignataro" have stated,
conservative neck dissection is not a

mere stripping of the jugular lymph
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TABLE 2. INCIDENCE OF RECURRENCE
OF NECK DISEASE FOLLOWING

NECK DISSECTION

Radical neck dissection

Recurrence in neck

Conservative neck dissection

Recurrence in neck

nodes but involves dissection of the
lateral and anterior triangles of the
neck, with total removal of the fibro
fatty lymph bearing tissue from the an

terior border of the trapezius muscle
to the front of the neck and strap mus

cles, and from the clavicle to the man

dible and the mastoid process. This
procedure is essentially similar to the
radical neck dissection but importantly
preserves the spinal accessory nerve,
sternocleidomastoid muscle, and one in
ternal jugular vein in bilateral neck dis
section. The present authors agree with
Bocca that it is difficult to understand
why better cancer control can be ob
tained by discriminate removal of these
structures and yet preserve others that
also lie within these two triangles.

CLINICAL OBSERVATIONS

During the years 1966-1976, 445 neck
dissections were reviewed. All neck dis
sections were classified under the cer

vical lymph node classification system"
and are summarized in Tables 2-4. Of
the total cases, 98 were operated using

TABLE 3. CERVICAL NODE
CLASSIFICATION

347

66

98

7

No - No clinically positive node

N, - Single clinically positive homolateral
node less than 3 cm in diameter

N, - Single clinically positive homolateral
node 3 em to 6 ern in diameter or mul
tiple clinically positive homolateral
nodes, none over 6 em in diameter

N3 - Massive homolateral node( s ), bilateral
nodes, or contralateral node ( s )

the conservative procedure, 29 of which
were anterior triangle dissections and
69 of which were anterior and lateral
triangle neck dissections. All of the con

servative neck dissections in this series
were done in the No, N1, and N2 groups.
In the 98 procedures, including anterior
and lateral dissections, there were seven

recurrences in the neck.

Radical neck dissections were done in

No, Nl, N2, and N3 groups in 347 pa
tients. Of these dissections, 66 had local
recurrence of neck disease (Table 2).
Primary disease was present in 25 of
the patients submitting to radical neck
dissection. The percentage of recurrent
neck disease for the total series of radi
cal neck procedures was 19% as com

pared to 7% for the conservative neck
dissection group. Of the local recur

rences that developed in the neck in
the radical neck procedure group, 25
out of 66, or 37%, still had primary dis
ease present. In the conservative neck

TABLE 4. RECURRENCE IN NECK IN No, Nl AND Nz GROUPS

Anterior
Anterior and Posterior

Neck Dissection Neck Dissection

113 25 35
17 0 0
14% 0 0

138 4 26
21 1 4
15% 16%

80 0 8
21 0 2

26% 25%

No Group
Radical neck dissection
Recurrence in neck
All with primary disease percent

Nl Group
Radical neck dissection
Recurrence in neck
Percent

Nz Group
Radical neck dissection
Recurrence in neck
Percent
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dissection group 2 of 7 (28%) had pri
mary disease which was not controlled.

A comparison of distant disease of
the two groups was also made. Of the
347 cases in which radical neck dissec
tion was performed, 38 (10%) had dis
tant disease. In the conservative neck
dissection group 8 out of 98 (8%) died
of distant disease. Radiation therapy
was given either pre- or postoperative
to 239 of 347 of the radical neck pro
cedure patients and to 49 of 98 of the
conservative neck dissections. In each
of the groups where local recurrence

developed in the neck, 47 of 66 (71%)
of the radical neck dissections had pre
or postoperative x-ray therapy and in
the conservative neck dissection group
5 of 7 (71%) had pre- or postoperative
radiation therapy. The average interval
between neck dissection and recurrence

of neck disease was lO months for the
radical dissection group and 28 months
for the conservative neck dissection
series.

Of the 113 No radical neck dissec
tions, 17 (14%) had local recurrence in
the neck. Of the No conservative neck
dissections, none had recurrence in the
neck (Table 4). All 17 of the NQ radical
neck dissection group with recurrence

in the neck had primary disease pres
ent. In the 113 No radical neck dissec
tions, 14 specimens (12%) had positive
nodes. In the No group of conservative
neck dissections, six specimens (10%)
were found to have histologically posi
tive nodes. In the N 1 and N2 groups
the results are almost identical in per
cent of recurrences. Twenty-one out of
138 of radical neck dissections in the
N 1 nodal disease group had recurrence,
or 15%. In the N, group of the conserva

tive neck dissections there were 5 re

currences out of 30, or 16% (Table 4).
In N? nodal diseases there were 21 rc

currences in 80 radical neck dissections,
or 26%. In N2 nodal disease in conserva

tive neck dissections, two recurrences

were found in eight patients, or 25%
(Table 4). There were no conservative
neck dissections performed for N 3 dis
ease and consequently no comparison
could be made with the 16 procedures

done by the radical neck dissection
technique.

DISCUSSION

One has mixed emotions concerning
conservative neck dissection, because
for many years it has been taught that
it is heresy to carry out anything less
than the classic en bloc procedure for
gross cancer of the neck or for sub
clinical disease.

To borrow a line from Skolnik, sta

tistics are like a bikini bathing suit -

what they reveal is important but what

they conceal is essential. In the compari
son of radical neck dissection with con

servative methods of neck dissection it
would appear from this study that the

patients submitting to conservative �eck
dissection procedures overall have faired
much better than those having had a

radical operation. Although the sta

tistics do not indicate the reason for
this it should be stated that patients
sele�ted for the more conservative

operation were in greater number in
the No group. A number of these pa
tients had bilateral conservative neck
procedures done as a part of supraglot
tic laryngectomy and again the situa
tion was far better than in the cases

of many of the patients undergoing
the more radical procedure.

Beahrs" stated that all surgeons who
work in the head and neck appreciate
that the first surgical attack on an

anatomic region such as the neck is the
golden opportunity for doing the safest
and most thorough operation. To oper
ate secondarily in the neck is certainly
a nightmare owing to scarring which
adds to the difficulty of exposing and
preserving important structures. There
fore, any modification of the radical
neck dissection may jeopardize the
chance for cure for the patient. On the
other hand, important questions have
been raised regarding whether the clas
sic en bloc procedure, with sacrifice
of the internal jugular vein, stenocleido
mastoid muscle and the accessory nerve

have actually been necessary for can

cer control of the neck. It would ap
pear from our study of a limited num

ber of conservative neck dissections, as
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compared with a larger series of classic the incidence of complications related
radical neck dissections, that in the over- to wound healing following preopera
all picture the conservative procedure tive therapy.
is as effective in the control of metas- It is the opinion of the authors that
tatic cancer in the cervical region in one should be prudent and very selec
the No and N 1 groups as is the classic tive in the choice of cases to be operated
en bloc procedure. In N2 and N3 nodal by the conservative technique. For the
disease it is recommended that an all- surgeon who does a limited amount of
out attack be made on the disease in cancer surgery of the head and neck it
the neck, and the classical en bloc radi- would seem that the radical procedure
cal neck dissection is therefore the pro- should be utilized by him, for the rea
cedure of choice. In consideration of son that it is much easier and more
the use of irradiation therapy combined quickly accomplished than the con
with the surgical procedure, we are of servative operation. For the surgeons
the opinion that it makes no difference who do have experience with a large
whether it be utilized as preoperative number of head and neck cancer pa
or postoperative therapy as far as in- tients each year, and who regularly
creasing the salvage of patients with perform neck dissections, this technique
nodal disease in the neck is concerned. offers their patients much less morbidity
Our choice is to utilize postoperative and yet the equal opportunity for con

irradiation therapy in order to diminish trol of neck disease.
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SUMMARY - One hundred sixty-nine patients with carcinoma involving the larynx treated
with surgery, combined preoperative radiotherapy plus surgery, or failed curative radiotherapy
with-surgical salvage have been evaluated with respect to complications. Major complications oc

curred at approximately the same rate with all three modes of therapy. Major complications had
generally a later onset and healed less rapidly in the preoperative radiotherapy group. Minor com

plications occurred more frequently in irradiated patients than in nonirradiated patients. When
evaluating postoperative complications in irradiated patients the time interval must be extended
beyond the immediate span because of delayed onset.

Bilroth performed the first laryngec
tomy for carcinoma in 1873. In the
1920s, Coutard introduced the modem
fractionated method of radiation ther
apy. Since that time, both modalities
have been widely employed in the ther
apy of carcinoma of the larynx.

Frequent therapeutic failure in the
treatment of large tumors has led to the
combination of modalities with the
establishment of protocols employing
planned preoperative radiation therapy
followed by surgery. Early reports in
dicated improved survival that seemed
to offset the increased morbidity of sur

gery in the irradiated field. In 1968,
the Departments of Otolaryngology and
Radiation Therapy at the State Uni
versity of New York, Upstate Medical
Center, Syracuse, New York, embarked
upon a program of combined therapy
for selected stages of laryngeal car

cinomas. This protocol has included pa
tients with large tumors (generally T 3

or T4 and extensive T2 lesions) that
were felt to offer a poor chance of cure

with either modality alone. Approxi
mately 5,000 rads of external irradiation
in split portals to the larynx and neck is
delivered over a five-week period. The
patient is then allowed a five-week rest

period following which a total laryngec
tomy or total laryngectomy and radical
neck dissection is performed. It has
been the clinical impression of many
surgeons that the combined approach
to laryngeal carcinoma has resulted in
an increased complication rate. This
protocol appears to have increased sur

vival statistics over that of either modal
ity alone. Survival statistics will be the
topic of a future report and will not be
discussed in this presentation.

LITEMTURE REVIEW

Roswit et all reported complications
in 25 of 57 patients with tumors involv
ing the laryngopharynx who were

treated in a combined fashion. There
were seven cases of delayed wound
healing and 15 fistulas among the com

plications. Delayed wound healing due
to sepsis, flap slough or hematoma was

a problem in 12 cases, all of whom had
received at least 5,000 rads of pre
operative radiation. Roswit felt the sur

gery was not rendered more difficult
by the preceding irradiation and the
morbidity was thought to compare
favorably with straight surgical cases.

Carafi et aF noted no greater inci
dence of complications in those patients
having high dose radiation and subse-

From the Departments of Otolaryngology and Radiotherapy, State University of New York,
Upstate Medical Center, Syracuse, New York.
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quent surgery as compared to those
who had surgical treatment alone for
advanced carcinoma of the head and
neck.

Trible,s in 1957, discussed the effect
of preoperative radiation and subse
quent surgery, noting a delay in wound
healing and an increase in hospital stay.
He further noted the frequent need for
reconstructive procedures to enable
healing.

Habel" reviewed the preoperative
radiation experience at the University
of Michigan. He noted that wound heal
ing was doubly prolonged (16 to 31
days) in the preoperatively irradiated
laryngectomy patients. Furthermore,
Habel noted that patients undergoing
total laryngectomy and radical rieck dis
section without preoperative radiation
had a 39% overall complication rate,
which compared to a complication rate
of 74% overall of patients undergoing
total laryngectomy and radical neck dis
section following preoperative irradia
tion. The type of complication which
occurred in the irradiated group tended
to be more significant than the nonir
radiated patients. Wound separations
were found to progress more frequently
to pharyngocutaneous fistulas in the ir
radiated group.

Joseph and Shumrick" compared the
incidence of complications in those pa
tients who had unplanned radiation and
subsequent surgery to those who had
planned combined therapy and those
who had surgery alone. He noted a 100%
complication rate with unplanned radio
therapy followed by surgery. All six of
the patients who had radical radiother
apy for cure and came to a subsequent
laryngectomy plus radical neck dissec
tion developed pharyngocutaneous fis
tulas. Four of these patients developed
carotid artery necrosis, two dying from
this complication. The group that un

derwent planned preoperative radiation
therapy experienced a 25% incidence of
fistulas. The incidence of wound separa
tion in those patients treated without
radiation was 23%; however, there was

only an 8% fistula rate. The average hos
pital stay for the surgery alone group
was 21 days, compared to 42 days with

curative radiation therapy patients with
failure and 40 days with planned pre
operative radiation therapy.

Dedo et al6 evaluated the incidence,
predisposing factors and outcome of
pharyngocutaneous fistulas complicat
ing head and neck surgery. Twenty-one
percent of those patients (72) undergo
ing extensive laryngectomies and radi
cal neck dissection developed fistulas.
Preoperative radiotherapy above 3,000
rads was thought to impair healing of
the neopharyngeal suture line and thus
predispose to fistulization. Only three
patients of the 15 fistula cases received
greater than 3,000 rads.

Goldman et al/,8 in 1964 and subse
quently in 1972, presented early and
later results in those patients receiving
5,500 rads of radiation therapy pre
operatively followed in six weeks by
laryngectomy and radical neck dissec
tion. Absolute survival is reported to be
far higher than that achieved by either
modality alone. Complication rates, al
though high, were thought to be at an

acceptable level and no deaths were

related to complications. The types of
complications experienced were thought
to be the same as those with nonirradi
ated patients. Goldman stressed a metic
ulous three-layer closure of the pharynx
utilizing an apron flap incision and the
use of postoperative antibiotics. Of 64
patients treated by the combined ap
proach, 47 (73%) of these developed
complications of which 21 (33%) of 64
were fistulas and 12 others (19%)
wound infections, accounting for the
majority of the problems.

The intent of this paper is to review
the complications (both major and
minor) encountered in patients entered
into the combined program and com

pare them to a group of patients with
surgery alone or surgery following the
failure of full course radiation therapy.

METHODS AND MATERIALS

The medical records department of the Up
state Medical Center hospitals was searched
for patients who were diagnosed as having
carcinoma of the larynx since 1968. All pa
tients having undergone laryngectomy with or

without radical neck dissection were included
in this series. Surgery was performed by mem
bers of the Department of Otolaryngology at
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the Upstate Medical Center. Radiotherapy was

administered solely by the Department of Ra
diation Therapy at the Upstate Medical Cen
ter.

The postoperative period was not defined in
terms of days. Therefore, any complication
that developed during the patient's hospitaliza
tion, some as long as several months, is in
cluded in our survey. However, to make per
centages comprehensible, only one complica
tion, the worst, was recorded per patient. For
example, a wound infection that proceeded to
fistulization would be recorded only as a fistu
la.

Major complications were defined as any
wound healing problem that caused delay in
alimentation, or increased length of hospitaliza
tion over the expected stay. All pharyngocu
taneous fistulas were counted as major com

plications regardless of the time of onset and
the mode of closure. As will be noted subse
quently, a number of patients developed a

fistula after discharge. These too, were re

garded as major postoperative complications
and recorded.

Minor complications involved postoperative
wound hematomas, stitch abscesses, minor
wound separations, or cervical flap cellulitis.
All of those conditions judged as minor failed
to prolong the hospital stay or offer Significant
patient morbidity.

Associated medical complications are defined
as medical problems that require consultation
and special supportive treatment that could not
be directly ascribed to the particular mode of
therapy. When both wound and medical prob
lems existed concurrently only the wound
complication was recorded.

Five thousand rads was chosen as the mini
mal tumor dose for the preoperative group. Op
posing right and left lateral fields encompass
ing the primary site and upper neck as well
as a matching anterior field involving the low
er neck and supraclavicular fossae were used.
Radiation WaS delivered at 200 rads/day for
five-day durations followed by two days rest.

Upon the completion of radiation therapy
most patients were discharged home to be re

admitted for surgery after a five-week "rest
period." Surgical extirpation was then carried
out. The surgery undertaken was either a wide
field laryngectomy with a radical neck dissec
tion or a wide field laryngectomy alone. Skin
incisions were designed so they would not
overlie the carotid artery. The one-half H or
the apron flap was used. The pharynx was
closed with multiple layers of absorbable su
ture material. Most patients had some form of
carotid coverage, dermal grafts being employed
almost to the exclusion of other methods. Con
tinuous suction drainage and postoperative an

tibiotic coverage were universally employed.
All patients were fed by nasogastric tube as
soon as the gastrointestinal tract would toler
ate it.

This study has eliminated those patients re

ceiving conservation surgery and basically eval
uates the two standard surgical procedures, the

;r Composite 8% (7)

,. No Surgery 8% (7)

Total patients: 83

Fig. 1. A schematic breakdown of 83
patients receiving preoperative radiother
apy (5000 rads) and surgical treatment.
TL - Total laryngectomy.

wide field laryngectomy alone or the wide field
laryngectomy with radical neck dissection.

RESULTS

A total of 169 patients has been in
cluded in this study. Fifty-two patients
underwent surgery alone. Eighty-four
patients were entered into a program
of planned preoperative radiation ther
apy followed by surgery as detailed
above, and 33 patients underwent sal
vage surgery for persistent or recurrent
disease after full course radiation ther
apy. This last group of patients were

further separated by the radiation ther
apy portals that had been employed.
Sixteen patients had received full
course radiation therapy via small fields,
while 17 received wide field radiation
therapy portals.

Of the original 84 patients who were

to receive planned preoperative radia
tion therapy followed by surgery, 7 pa
tients failed to complete their program
( Fig. 1 ) . In six cases, surgery was

aborted because of distant metastases
which became manifest prior to surgery
or in one case, because the patient was

lost to follow-up. An additional seven

patients will be excluded from further
discussion because they underwent mas

sive surgery including glossectomy and
mandibulectomy, in addition to the
laryngectomy and radical neck dissec
tion. Complications were experienced
with all of these patients and it was felt
that the massive nature of their surgery
gave an unneeded bias to the remainder
of the program. Therefore, of the origi
nal 84 patients, 70 completed their

planned combined program and with
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TABLE 1. COMPLICATIONS

Failed Radiotherapy and Surgery
Surgery Alone Combined Therapy Wide Field Small Field
N = 52 % N = 70 % N = 17 % N = 16 %

None

Major
Minor

Assoc Med.

71 (37)
21 � (ll)

6 (3)
2 (1)

':'Mortality - 6%.
* *Mortality - 4%.

the other treatment groups will be the
subject of further discussion.

A major complication rate of 21% was

encountered in the surgery alone group
(52 patients) (Table 1 and Fig. 2).
Fifty-eight percent of the whole group
underwent total laryngectomy and radi
cal neck dissection while the remainder
had a total laryngectomy alone. Com
plications included eight fistulas, two

Fig. 2. A breakdown of 52 patients
treated solely by surgery with respect to
complications encountered.

major artery blowouts, and one major
wound infection with breakdown. The
onset of fistula averaged 9.5 days post
operatively with the range of 3 to 15
days. The two arterial blowouts re

sulted in death on the 15th and 46th
postoperative days. One patient with
fistula expired on postoperative day 40
for an overall mortality . of 6%. ( Note
that if we had adhered to the standard
practice of limiting operative complica
tions to 30 days, our mortality would
be 2%.) With the remaining seven fis
tulas, six closed spontaneously by the
21st postoperative day. The last patient
underwent multiple procedures for her
fistula during a prolonged hospitaliza
tion period.

63 (44)
17H (12)
16 (ll)
4 (3)

69 (ll)
19 (3)
12 (2)

41 (7)
41 (7)
18 (3)

Thirty-seven patients (71%) encoun

tered no difficulties and were begun on

oral alimentation on the tenth post
operative day to be discharged home 13

days postoperatively.
Of the 70 patients who actually un

derwent combined therapy, 93% were

treated with total laryngectomy and
radical neck dissection. Sixty-three per
cent (44) encountered no complications
(Table 1 and Fig. 3). They were fed
on the 12th and discharged home by
the 16th day postoperatively. A major
complication rate of 17% was recorded.

1
Assoc. Med. 4% (3)

/" Hematoma 3% (2)
Other 13% (9)

Fistula 13% (9)
Carotid Rupture 1% (1)

Recurrent Tumor 3% (2)

rotal patients: 70

Fig. 3. A breakdown of 70 patients
treated by combined therapy with respect
to complications encountered.

These included ten fistulas, one of
which. was related to local tumor re

currence. The average onset of fistula
in this group was the 18th postoperative
day (range 7 to 30 days) in sharp con

trast to the nonirradiated group. In fact,
four of the nine fistulas developed after
discharge. To stress our recording meth
od, this would bring our fistula rate to
7%. Four of the nine fistulas closed
spontaneously, two were discharged
home with nasogastric tubes, and three
underwent secondary procedures during
their hospitalization. Two patients ex

perienced carotid artery blowouts and
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expired. Of interest, one of these pa
tients was found to have tumor involv
ing the carotid artery at postmortem
and the other, operated on early in the
series, did not have carotid artery cov

erage. One patient died of a cerebro
vascular accident on the first postopera
tive day for an overall mortality for
the combined group of 4%.

Thirty-three patients received salvage
surgery for radiation failure (Table 1).
The narrow field group involved pri
marily true cord T 1 lesions. Six thou
sand to 7,000 rads were delivered with
5.5 em or 6.6 em portals to the primary
site only. Large field radiation was

treated in the same fashion as the pre
operative group to a level of 5,000 rads,
then further radiation to a curative level
was delivered to the primary site. This
mode of treatment was used predomi
nantly in lesions larger than T i.-

Sixteen (48%) of the patients coming
to surgery after failure of full course

radiation therapy had been treated with
small field radiation. Of these, 81% had
been initially staged T1 disease. Sixty
nine percent experienced no complica
tions, including all three who under
went total laryngectomy and radical
neck dissection. These patients were

fed by day 11 and were home by the
15th postoperative day. Three patients
(19%) experienced major complications
of fistulas, which developed 3, 5 and 90
days (with no evidence of recurrence

two years later) postoperatively. No

mortality was experienced in this small
group.

Seventeen patients (52%) underwent
wide field radiation therapy prior to Several of our complications oc

surgery. Two of the 17 (12%) were curred after the patient was discharged
originally T 1 lesions. Four (24%) had from the hospital. These have been in
total laryngectomy and radical neck cluded in this series because it was felt
dissection while the remaining 13 that the therapeutic events were di
(76%) received total laryngectomy rectly responsible for the complications
alone. Forty-one percent of patients de- regardless of postoperation time of on

veloped no complications. Forty-one set. We feel that statistical inquiries are

percent (7) developed major complica- not valid when they limit themselves to
tions including three complications sec- the immediate postoperative period.
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SUMMARY - The clinical course of papillary adenocarcinoma of the thyroid is delayed
but aggressive and lethal in an estimated 11-16% of the patients. Death results in the majority
of patients from respiratory obstruction produced by a collar of tumor that has proliferated
from residual or multicentric thyroid disease. Review of a large series of cases reveals an in
cidence of invasion of the aerodigestive tract of 1-6.5%. Six such cases are presented in which
resection of the larynx, trachea and pharynx were performed along with total thyroidectomy
with local control of the disease and prolonged survival. In five cases conservation surgery was

done. Three patients had prior thyroid lobectomy with recurrence and invasion of the air pas
sages 2-5 years later. Intraluminal thyroid carcinoma may be confused with a primary lesion
of the larynx, trachea or hypopharynx.

While papillary adenocarcinoma has
the best prognosis of the malignancies
of the thyroid gland, it is lethal in a

significant number of cases. In addition
to regional and distant metastasis, in
filtrative growth locally may produce
death by respiratory obstruction. The
surgeon confronted with invasion of the
air passages is faced with the decision
whether radical surgery, including lar
yngectomy, is justified with such ag
gressive tumors. Weare presenting six
cases in which laryngeal, tracheal and
pharyngeal resection provided local
control of the disease and prolonged
survival. It was possible to accomplish
this in five of the six cases with con

servation surgery.

CASE REPORTS

Case 1. A 29-year-old female presented in
1959 with the complaint of dysphagia and a

history of a right midcervical mass of five
years duration. Direct laryngoscopy revealed
a globular mass bulging into the pyriform fos
sa behind the right arytenoid. Both vocal cords

. were mobile. Endoscopic biopsy revealed papil
lary adenocarcinoma of the thyroid. The pa
tient underwent total thyroidectomy, a partial
pharyngectomy, right radical neck dissection
and tracheostomy. The right ala of the thy
roid cartilage was removed, the tumor re

sected from the right pyriform fossa and the

pharynx was closed primarily. The patient is
free of disease 19 years later.

Case 2. A 57-year-old male presented in
1968 with hemoptysis, a right vocal cord pa
ralysis and a right neck mass. The patient gave
a history of previous thyroidectomy in 1963.
The chest x-ray was negative; however, tomog
raphy revealed invasion of the right side of
the trachea by a mass involving the first four
tracheal rings anterolaterally. The patient had
a left thyroid lobectomy performed with ex

cision of the four tumorous tracheal rings and
primary reconstruction of the tracheal defect
with Marlex® mesh. Bronchoscopy five weeks
postoperatively revealed expulsion of the pros
thesis. The trachea was subsequently repaired
by staged reconstruction with the trough meth
od. Patient is presently free of disease eight
years later.

Case 3. A 65-year-old male presented in 1975
with hemoptysis. Past medical history revealed
a right hemithyroidectomy performed in 1973
in which the tumor was shaved from the tra
chea. Chest x-ray and flexible bronchoscopy
performed elsewhere were reported as nega
tive. An esophagram was also negative. How
ever, tomography revealed a 3 cm mass below
the cricoid cartilage encroaching on the tra
cheal lumen. Direct laryngoscopy revealed a

right vocal cord paralysis and a subglottic
mass. In January 1976 the patient underwent
tracheostomy, neck exploration, total thyroidec
tomy and excision of the lower portion of the
cricoid cartilage and first two tracheal rings
with a primary anastomosis performed. Histo
logically the tumor was papillary adenocarci
noma. The patient is presently 16 months
postoperative and free of disease.

From the Mount Sinai Medical Center, New York, New York.
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TABLE 1. SUMMARY OF CASES OF INVASIVE PAPILLARY CARCINOMA

Presenting Previous
Case Symptom Physical Findings Treatment Surgery Follow-Up

1 Dysphagia Pyriform sinus mass Partial phar. NED - 19 yr
NM (rnidjugular ) TT. Radical

neck dissec-
tion

2 Hemoptysis Tracheal mass NM Tracheal re- TL (5 yr) NED - 8 yr
( thyroid) VCP section TT

,3 Hemoptysis Subglottic mass VCP Tracheal re- TL (2 yr) NED - 16 mo

section TT

4 Stridor Subglottic stenosis Laryngofis- TL (5 yr ) NED - 3 yr
bilateral VCP sure TT

5 Stridor NM (thyroid) VCP Hemilaryn- DOD - 3 yr
gectomy TT

6 Dysphagia Constricting hypo- Total laryn- NED - 5 yr
phar, mass NM gopharyngec-
( thyroid) VCP tomy TT

NM - Neck mass; VC'P - Vocal cord paralysis; TT - Total thyroidectomy; TL - Thyroid
lobectomy; Pharo - Pharyngeal.

Case 4. A 57-year-old male presented in
November 1973 with the complaint of stridor.
The patient related having a right hemithy
roidectomy performed in 1968 for a so-called
benign adenoma. In the year previous to ad
mission the patient reported having multiple
direct laryngoscopies and dilatations performed
for presumed tracheal stenosis. He then had a

laryngofissure and multiple biopsies taken of
the larynx and trachea which were said to be
negative for tumor. An endolaryngeal stent
was placed, and the patient was given a per
manent tracheostomy. Direct laryngoscopy
was performed by us and revealed both vocal
cords to be immobile with extensive subglottic
stenosis. The patient underwent laryngofis
sure and a large subglottic mass covered by in
tact mucosa extending through the cricothy
roid membrane from the upper pole of the
right lobe of the thyroid was discovered. Fro
zen section revealed adenocarcinoma. A sub
mucous excision of the mass, and resection of
all remaining thyroid tissue was performed.
Review of the slides from his previous surgery
in 1968 showed follicular carcinoma. Paraffin
sections of the present specimen showed a

mixed papillary-follicular adenocarcinoma of
the thyroid. In March 1974, he underwent a

left radical neck dissection for a lymph node
found to contain metastatic thyroid adenocar
cinoma which had subsequently appeared. The
patient has been free of disease now for three
years.

Case 5. A 79-year-old male presented in
1973 with stridor, a right vocal cord paralysis.
and a mass fixed to the larynx. A thyroid scan
revealed no uptake of the right lobe. The pa
tient underwent hemilaryngectomy and total
thyroidectomy for an invasive papillary-fol
licular adenocarcinoma. One year postopera
tively he developed hemoptysis and was found
to have metastatic mediastinal and pulmonary

disease. He received palliative radiotherapy and
died of disease two years later.

Case 6. A 60-year-old male presented in
1972 with severe dysphagia. He was found to
have a small tumor of the right lobe of the
thyroid, a right vocal cord paralysis and a

constricting tumor of the hypopharynx. Biopsy
of the latter revealed papillary adenocarcinoma
of the thyroid. The patient underwent total
thyroidectomy and total laryngopharyngec
tomy with gastric pullup and primary recon

struction. He is five years postoperative and
free of disease.

The clinical histories of the above cases are

summarized in Table 1.

DISCUSSION

It is well established that the mortal
ity, duration of survival and extent of
local and distant metastatic spread of
thyroid carcinoma are directly related
to the histologic pattern of the tumor
(Table 2).1-3 These studies all confirm
that despite prolonged survival, papil
lary adenocarcinoma is a lethal disease
in 11-16% of the cases. Hirabayashi and
Lindsay" found that of 390 cases of
thyroid carcinoma observed over a 40-
year period, patients with papillary
carcinoma had significantly higher sur

vival rates than those with follicular
carcinoma at 10-20 years; however,
there was no significant difference be
tween the two groups at 30-40 years.

Aggressive infiltrative growth locally,
regional and distant metastasis, and
transformation into a highly malignant
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TABLE 2. MALIGNANT POTENTIAL OF THYROID CARCINOMA

Fol- Ana-
No. of Patients Total Papillary licular Medullary plastic

Silliphant Cases 193 74 50 69
et all Mortality 49% 16% 9% 91%

Lymph spread 86% 89% 78% 76%

Hirabayashi Cases 390 286 65 18 21
& Lindsay" Mortality 19% 11% 33% 39% 76%

Lymph spread 42% 44% 12% 94% 52%
Distant spread 16% 9% 13% 39% 43%

Frazell & Cases 393
Foote3 Mortality 12%

Lymph spread 71%
Distant spread 8.7%

anaplastic tumor account for these
fatalities. The immediate cause of death
in the majority of patients with thyroid
carcinoma is respiratory obstruction re

sulting from extrinsic compression,
intraluminal tumor, or unilateral or bi
lateral vocal cord paralysis. Dyspnea,
dysphonia, dysphagia, hemoptysis,
cough, sore throat, and a choking sen

sation are all signs and symptoms of a

tumor encroaching on the aerodigestive
system. Silliphant et al, in an autopsy
study of 193 patients with thyroid car

cinoma, found that while differentiated
tumors were less. prone to invade locally
than poorly differentiated ones, spread
outside the thyroid capsule still oc

curred in 14%. Frazell and Foote" found
20 of 263 previously untreated cases of
papillary adenocarcinoma to have non

resectable tumors based on invasion of
the great vessels of the neck, medias
tinum, larynx and pharynx. Half of
their fatalities resulted from tumor en

casing the cervical and mediastinal
trachea, producing asphyxiation and
hemorrhage. Distant spread was re

sponsible for the remaining deaths.
Silliphant et all found respiratory prob
lems (asphyxia, pneumonia) the cause

of death in 82% of 94 patients dying of
thyroid carcinoma.

The definitive management of thy
roid carcinoma remains controversial.
While certain authors advocate hemi
thyroidectomy to lessen the surgical
complications of recurrent nerve injury
and hypocalcemia.v" others endorse
total thyroidectomy. Clark et al,6 on

study of 218 cases of thyroid carcinoma,

found an incidence of contralateral dis
semination of 37% on routine pathologic
study, which climbed to 78% with whole
organ serial section. Schindel" claimed
an incidence of multicentricity of 46%.
among 225 thyroid tumors. The lowest
occurrence of multiple primary tumors
within the thyroid was observed by
Silliphant et all in 18% of 193 autopsy
cases. They also found no correlation
between the histologic degree of dif
ferentiation of the tumor and multi
centricity. Hirabayashi and Lindsay" in
their study of 390 cases of thyroid car

cinoma noted a recurrence rate of 29%
with unilateral thyroid lobectomy and
2% with total thyroidectomy. In contra

distinction, Tollefsen et a15 in a series
of 261 patients with papillary car

cinoma, found 36% of 45 patients under
going total thyroidectomy to have
scattered microscopic foci of tumor,
whereas only 4.6% of 216 cases having
thyroid lobectomy showed recurrent
disease after five years. That three of
the six patients in our series had a

thyroid lobectomy performed 2-5 years
previously underscores our belief that
total thyroidectomy should be performed
to reduce the incidence of local recur

rence. Eliminating residual and multi
centric disease in the thyroid lessens
the opportunity for a collar of tumor to

develop which asphyxiates the patient,
and to seed regional and distant metas
tasis. Total thyroidectomy also facil
itates therapy with radioactive iodine
for recurrent and metastatic disease.
Our experience also confirms the 0b
servation of others that well differenti-



66 LAWSON ET AL

TABLE 3. THYROID ADENOCARCINOMA - INCIDENCE OF INVASION
OF AERODIGESTIVE TRACT

Author Period Cases Invasive Laryrigectom y

Djalilian et al9 1913-73 2000 18 7

Frazell and Foote" 1930-54 393 6 4

Clark et al6 1944-64 218 5

Schindel' 15 yr 225 15 8

ated adenocarcinoma may undergo
transformation into highly malignant
squamous, spindle and giant cell tu
mors which are rapidly lethal. In 13 of
the 47 fatal cases in a series of 393

papillary tumors reported by Frazell
and Foote" such malignant transforma
tion occurred. In 6 of 80 serially sec

tioned thyroid glands studied by Clark
et al6 conversion of papillary or follic
ular carcinoma to an anaplastic one was

found.
Metastasis to jugular lymph nodes

may necessitate a modified or conven

tional radical neck dissection depending
on the extent of involvement. Spread
to nodes in the pretracheal region, along
the course of the recurrent laryngeal
nerves and into the anterior medias
tinum are not infrequent occurrences.

Consequently, these areas should be
routinely explored and disease resected
through the thyroidectomy incision or

by a sternum splitting technique as ad
vocated by McClintock et al.s

Clinically, with the exception of the
29-year-old female (Case 1) all the pa
tients in our series of invasive papillary
tumors were elderly males. While
studies of large series of papillary
adenocarcinomas by Frazell and Foote"
and Hirabayashi and Lindsay" both
showed a more favorable prognosis in

patients under 40 years of age, the
former authors claimed a poorer sur

vival in males, whereas the latter
workers could find no statistically sig
nificant survival difference between the
sexes. Review of 24 cases of thyroid
carcinoma invading the air passages re

ported by Djalilian et al,9 Schindel,'
and Fradis et al'" show a 2: 1 prepon
derance of females similar to the gen
eral incidence of the disease.

The ability of thyroid carcinoma to

present as an intraluminal lesion of the
aerodigestive tract invites confusion
with a primary tumor of the larynx,
trachea and esophagus. A previous his
tory of thyroid surgery should alert the
clinician to the possibility of an inva
sive recurrent thyroid neoplasm with
seemingly minimal or no involvement
of the neck. Endoscopic biopsy may
confirm the diagnosis. Direct laryngo
scopy should be routinely performed in

patients with thyroid disease not only
to evaluate vocal cord mobility but also
in search of a silent intraluminal com

ponent of the tumor which would modi
fy the operative procedure to be per
formed.

Mention of thyroid adenocarcinoma.
invading the larynx, trachea and phar
ynx has been made by Frazell and
Foote," Clark et al,6 and Schindel' in
reviewing large series of thyroid tu
mors. Djalilian et al9 specifically re

ported the experience at the Mayo
Clinic with intraluminal involvement of
the air passages by thyroid cancer. In
a series of 18 cases there were six papil
lary, seven follicular, four anaplastic
and the one medullary adenocarcinoma.
Individual case reports were also made
by Coyas et al,l1 and Fradis et al:" It
is difficult to determine the exact in
cidence of invasion of the air passages
which ranges from 1-6.5% in the re

ported series (Table 3). Otolaryngolo
gists performing thyroid surgery will
selectively see more patients with neo

plastic airway problems.
The above cited authors all con

cluded that laryngectomy and resection
of the trachea were worthwhile pro
cedures for control of the tumor.

Djalilian et al9 believed all gross lesions
should be removed to prevent asphyxia
tion and also to enhance the success of
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iodine 131 therapy. Schindel'" sug
gested that extended procedures be
performed even for palliation; however,
radical surgery for anaplastic tumors
does not appear to be justified. Local
control of the tumor was accomplished
in all cases in our series of neoplasm
invading the air passages and produc
ing life threatening symptoms. It was

possible to accomplish this with con

servation surgery in five of the six
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cases. Five patients were free of dis
ease Bf, 3, 5, 8 and 19 years postopera
tively. One patient succumbed to medi
astinal and pulmonary metastases after
three years. In view of this we consider
laryngeal, tracheal, and pharyngeal re

section indicated with local aggressive
tumors. Moreover, if it is surgically
feasible to completely extirpate the neo

plasm by a conservation procedure,
this should be performed.

-
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DISCUSSION

JOSEPH GOLDMAN, MD (New York, New
York): I have been asked to direct my remarks
to Dr. Cummings' paper. I first want to com

pliment Dr. Cummings and his coauthors for
undertaking this combined therapy program
and for presenting to us this excellent compre
hensive study. I am personally very pleased to
see finally another planned program in exis
tence and I trust that it will not be long be
fore we hear about their survival rates. But Dr.
Cummings made one very important point at
the outset (in a slide) and that is that there is
an incidence of complication in this type of
surgery-without radiation-without combined
therapy. I must say that this incidence of com

plications was less than I expected; I think that
they are better than our experience. (Slide) It
must be appreciated that in combined therapy
we are working under a certain handicap after
the deliverance of preoperative radiation. How
ever, with special care and skill, the complica
tions can be minimized, they can be lessened.

Usually in these patients one finds adherence
of the fascial planes during operation. There
may be a little increased bleeding but these
problems are not serious in the sense that they

can be coped with; but care should be taken in
the different stages in the combined therapy
program, particularly during the stage of ra

diation. The skin and subcutaneous tissues
should be closely watched during the period of
radiation and if a particular patient is experi
encing severe reaction of the soft tissues, then
it is perhaps wise to reduce the radiation from
200 rads/day possibly to 100 or 50 or give the
patient a rest period.

As I have indicated, during surgery one must
be very careful in controlling bleeding, protect
ing the vessels, closing the pharyngostome with
triple layers of interrupted chromic catgut and
so forth. And there is also a need to take pre
cautions during the postoperative .period.
(Slide) Our complications. Dr. Cummirigs re

ported nine cases of fistulas. I think this is very
significant. We had 21 fistulas. The big prob
lem in fistula formation is that in radiated cases

it takes longer for the fistulas to close. I think
that this is one of the most difficult problems.
In other words, the stay in the hospital is much
longer. We had no carotid blowout. We had
exposure in four cases. These were covered by
flaps and the fact is that all complications
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healed; all these patients left the hospital in

perfect condition. (Slide)
As I said before, complications can be mini

mized and special attention should be paid in
this direction. For instance, we all know that
oral hygiene deserves attention. In these cases

especially so. (Slide) I will show you the apron
skin flap that we use which I believe is very
helpful. We use flaps to cover vessels. Precise

pharyngeal closure is very important. We make
a very direct attempt to control the wound
drainage should it occur. I will show you how
this is done in the next slide. We use a wide
field incision, and this can be extended in the
next arm in this descending direction if you
wish to perform a radical neck on the left side.
We insert a drain in the opposite direction
should a fistula occur so that the drainage can

be away from the carotid artery. (Slide) Now
postoperatively the patient has to be watched
of course, especially for the character of the
discharge; is it a fistula, is it bleeding? These
are things that I am sure that you are all fa
miliar with. (Slide) We put a soft dressing on

the entire wound. Afterwards we do not re

move it for three days. We believe that the soft
compression dressing is helpful. (Slide) And
this is a very recent patient who was operated
on. Radical neck, laryngectomy and this is 2��
months after the procedure and this patient
healed without any complications at all.

I am very, very pleased to hear this report
because it is documented information contrary
to a good deal of hearsay reports one encoun

ters, which seem to indicate or would like to
indicate that combined therapy increases com

plications considerably. This has not been our

experience. There is an increase in complica
tions which does require a little more care and
skill and this is indicated in Dr. Cummings'
paper, but finally I think the price of this,
namely, possibly doubling and more than doub
ling the survival rate, is certainly worth the ad
ditional problems which combined therapy pre
sents.

EMANUEL SKOLNiK, MD (Chicago, Illinois) :

I thank the essayist for the excellent presenta
tion. There is growing interest in Dr. Linge
man's paper on conservative neck dissection.
His data is well-documented and provides a

significant series for evaluation. Since the in
troduction of the radical neck dissection many
years ago, several modifications have been in
troduced which have withstood the ravages of
time when applied for specific situations.

Dr. Bocca.. from Italy, has popularized the
functional neck dissection which we have pre
scribed when dealing with thyroid cancer. Also
applicable for this conservative procedure is
the second neck in which there are no palpable
nodes; but because the nature of the primary
is appropriate, and this procedure provides less
deformity and morbidity to the patient and
still does not nullify the end results. Dr. Linge
man's presentation has statistically significant
data to support this concept.

As you well know, I have been a proponent
of modified neck dissections for many years in

carefully selected situations and have found
this to be most rewarding, both to the patient
and survival. I would like to emphasize, how
ever, that this procedure be done by experi
enced head and neck surgeons rather than the
neophyte who has little exposure to this type
of operation.

Also, even though the morbidity with this
procedure is minimal, the main objective should
be comparable survival rates as with the radical
neck dissection. Dr. Lingeman has shown that
in the No and N, cases, the cure rates were sim

ilar, but he did not elaborate on the primary
disease site or staging, which is of importance.

With regards to Dr. Dedo's comments on

stimulation of the facial nerve, I would like to

emphasize that the patient not be paralyzed
during the operation, otherwise response to
stimulation of the facial nerve will not be elic
ited.

CHARLES CUMMINGS, MD (closing) : I would
like to confess to the board that when we

started this study, Dr. Jonas Johnson and my
self fully expected that we would have a much
higher incidence of complications. In fact, we

were willing to blame radiotherapy for most of
them. We wanted to show that preoperative
radiotherapy really did elevate the incidence of
complications. However, when we completed
the study and compared the complications of
preoperative radiotherapy-treated patients td
those treated by surgery alone, the complica
tion rates were approximately the same, so a

very valuable lesson was learned from this
series. It is possible that the technique of the
surgical procedure and postoperative care im
proved, but it would certainly not account for a

significant reduction in complications. The only
thing I can say is that we were pleasantly sur

prised.
RALEIGH LINGEMAN, MD (closing): I would

like to thank Dr. Skolnik for his comments.
The incidence of positive nodes in the subclin
ical groups was 12'% for the radical neck dis
section group and 10% for the conservative neck
dissection group. This is low but in order to
obtain an accurate determination of the num

ber of lymph nodes in a specimen, the surgeon
must go to the Pathology Department and dis":
sect the specimen with the pathologist.

A.s far as x-ray therapy is concerned, I would
like to accent what Dr. Skolnik said. It is more

difficult to do a conservative neck dissection
after preoperative therapy, especially if high
dose therapy is given in the amounts of 5000-
6500 rads. The surgery is of the fascias of the
neck and when there is scarring, it is much more

difficult. In this group of patients, 239 of the
radical neck dissection group had a combina
tion of either preoperative or postoperative
therapy and in the conservative group 49 out of
98 patients had either preoperative or postop
erative therapy. We prefer postoperative ther
apy in spite of what Dr. Cummings had said.
C?ur i:r:cidence of complications after preopera
tive �gh dose therapy combined with surgical
ablation for cancer of the oral cavity, orophar
ynx and hypopharynx was too high. I would
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agree with the MD Anderson Group that post
operative therapy is preferable to preoperative
therapy.

I think Dr. Skolnik wanted me to elaborate
on the selection of cases. The patients who had
extensive oral cavity, oropharyngeal or hypo
pharyngeal disease, had the classic radical neck
dissection. As a result the salvage of this group
of patients was not as good as the group having
the conservative procedure. Of the 66 recur

rences in the neck of the group of patients hav
ing radical neck dissection, 25 did not have the
primary disease controlled. This accents one

important fact, that even with the radical neck
dissection, all of the lymphatic tissue in the
neck cannot be removed.
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As I mentioned I had mixed emotions when
I first began to do the conservative neck dis
section procedure. It seemed to me after per
forming a radical neck dissection on a patient
with subclinical disease as an elective pro
cedure and being given a pathology report of
all of the lymph nodes being negative, I ques
tioned whether I should have done a conserva

tive procedure in order to obtain better func
tion. I am of the opinion that in the No and N,
groups, conservative neck dissection can be
done and the salvage the same as with a radical
neck dissection. On the other hand, when nodes
are 6 em or larger in size, the classic radical
neck dissection is the procedure of choice.



LATERAL RHINOTOMY: A NEGLECTED OPERATION

D. F. N. HARRISON, MD

LONDON, ENGLAND

SUMMARY - The operation of lateral rhinotomy does not perhaps receive as much at
tention as it might, despite the excellent exposure of the n�sal passa�es and surrounding anatomy
that can be obtained. A personal account of 100 consecutive operations for varying pathology IS

described in the hope that more surgeor:�s may be aware of the value of this procedure.

In the early years of this century
tumors arising within the nasal passages
were invariably treated by intranasal
removal and electrocauterization. In
view of the limited access afforded by
this approach it is not surprising that
cure rates were low and complications
frequent. However, in 1902 E. J. Moure!

(the first Professor of Otolaryngology
in a French university) of Bordeaux
published his external approach to the
ethmoidal labyrinth, thereby introduc
ing a totally new concept to nasal and
sinus surgery. Lateral rhinotomy, as this
approach is now called, is the one

means by which a nasal passage can be
inspected and tumors, whether benign
or malignant, removed as thoroughly as

is technically possible. With the passage
of time Moure's procedure has under
gone minor modifications but in es

sence is much the same as in his origi
nal description. Yet its intrinsic value is
relatively unappreciated and many sur

geons dealing with tumors arising with
in the nasal passages appear to be un

aware of the excellent access and fine
cosmetic results of lateral rhinotomy.
The purpose of this short paper is to

present my personal experience of 100
consecutive. lateral rhinotomy opera
tions with particular reference to both
operative technique and the pathologi
cal conditions for which this procedure
was chosen. As a member of a large
postgraduate teaching Institute I have
a responsibility to expose trainees to all
available surgical techniques in order
that their personal surgical armamen-

tarium is not limited by technical igno
rance. Moure's lateral rhinotomy is es

sential to any oncologist purporting to
treat primary nasal tumors (Table 1).

SURGICAL TECHNIQUE

It is .:only within recent years that
rising costs and the increasing pressure
to publish has resulted in severe re

striction in space available for clinic
ally oriented papers. In 1902 when
Moure's original paper was published,
clarity of expression was equated with
free usage of language and case re

ports were both fullsome and detailed.
Work load was less, of course, and only
one operation is described, yet nothing
is omitted and I see no need to repeat
every detail of this operation, merely
confining myself to the various modifi
cations which I have found advantage
ous during the last ten years.

It is doubtful if Moure carried out

many of these operations and most were

probably for ethmoidal neoplasms -

cylindrical cell carcinoma, he says. His
skin incision extended from the inferior
part of the frontal bone above the in
ner margin of the eyebrow, down to the
corresponding nostril and this is cer

tainly unnecessarily long and cosmetic
ally unasthetic. The upper limit need
reach no higher up the frontonasal pro
cess than just below the medial palpe
bral ligament (Fig. 1), thus avoiding
detachment of this important structure.
Elevation of skin above this point is

easy and allows further bone removal
if necessary. The incision then follows
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TABLE 1. 100 CONSECUTIVE LATERAL

RHINOTOMY OPERATIONS

No. of
Pathological Condition Patients

Malignant melanoma 36

Ethmoidal neoplasms 36

Olfactory neuroblastoma 4

Neurofibroma 4

Haemangiopericytoma 2

Angioma 1

Fibroadenoma 1

Angiofibroma 14

Rhinolith 2

the nasomaxillary groove curving round
the alar to enter the nose. Detachment
of the nose from the pyramidal opening
allows the nasal framework to be swung
away, exposing surrounding bone (Fig.
2). How much of this is removed will
obviously depend upon the underlying
pathology but can include nasal and

pretarsal
orblc:ularls
musc:le

lac:rimal sac:

palpebral
ligament

Fig. 1. Schematic drawing of the palpe
bral ligament.

frontonasal process, anterior wall of
maxilla as far laterally as a vertical
plane through the infraorbital foramen,
lacrymal fossa and lamina papyracea
preserving the intraorbital rim, and the
complete lateral wall of nose with nasal
septum. No matter how large the under
lying bony defect, primary closure pre
sents no problem and will be cosmetic

ally acceptable (Fig. 3). In almost

every patient I have been able to per
form this operation under controlled

hypotension, which is highly beneficial
in providing good visual access to the
whole nasal passage. It is not, however,
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Fig. 2. Schematic representation of the
view obtained by lateral rhinotomy. The
interrupted line shows the bone that may
be removed to improve access.

essential, and bleeding from angular
vein or the cut nasal skin is easily con

trolled. Moure performed his operations
under chloroform with a head mirror!!

Postoperative crusting is inevitable
but ceases within six months, being less
in those patients who have not received
preoperative radiotherapy. Apart from
one patient who developed a frontal
sinus mucocele there have been no com-

Fig. 3. Cosmetic result one year follow-
ing right lateral rhinotomy.

plications attributable to the operation,
and the excellent access to the cribri
form plate area, posterior ethmoid cells,
and sphenoidal sinus ensures freedom
from surgically induced damage.

CLINIOAL EXPERIENCE
It is inevitable that personal experi

ence of any surgical operation will be
related to such variable factors as tech
nical ability, training, and the patho
logical condition presenting for treat-
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ment. My own interest in nasal pathol
ogy and lateral rhinotomy has resulted
in the application of the latter to a

large and varied selection of pathologi
cal conditions. There may be some

value, therefore, in considering the
manner in which this operation is help
ful in the management of the more

common and important tumors which
arise within the nasal passages.

Malignant Melanomata. Although less
than 1% of all malignant melanomata
arise within the nasal air passages, their
natural history differs from those arising
from skin, and Harrison" has shown that
a five year salvage rate of almost 30%
may be obtained by removal of the
whole nasal mucosa via lateral rhinot
omy. Since this is unlikely to remove all
malignant disease in every case, it sug
gests that dramatic reduction of tumor
bulk allows a degree of immunological
control in the occasional fortunate in
dividual. Twenty five percent of malig
nant melanoma in the nose arise from
the nasal septum with the remainder
coming from lateral nasal wall or as a

solitary nasal polyp. If the septum is
definitely clear, then all remaining mu

cosa is removed together with turbinates,
leaving the cribriform area untouched.
The maxillary sinus will then be in con

tinuity with the nasal cavity although
its mucosa need not be removed unless
there is histological evidence of disease.
Bone erosion from nasal melanoma is
most unusual in my personal series of
40 patients. No other surgical approach
permits such effective "sleeving" of the
nasal mucosa, and leaves a large cavity
for regular inspection and possibly
cryosurgery for local recurrence.

Olfactory Neuroblastoma. This is the
term most widely accepted for malig
nant tumors arising from olfactory
sensory epithelium. First described in
1924, the tumor is neuroectodermal in
origin and was previously thought to
arise from the area of the cribriform
plate. Since the presenting symptoms
are common to most intranasal neo

plasms (obstruction, headache and se

vere epistaxis), diagnosis is rarely made
clinically although the appearance in
my own four patients matched the clas-

sical description of a reddish-grey poly
poidal vascular mass. Catecholamines
can be detected in biopsy material and
were also seen on electron microscopy
and in each patient tumor removal was

carried out prior to radiotherapy. Lat
eral rhinotomy with direct visualization
of the olfactory area showed the ol
factory neuroblastoma arising from the
upper lateral nasal wall and not the
cribriform plate area. It was therefore
possible to remove all macroscopic tu
mor but with a published five year
salvage rate of approximately 50% post
operative radiotherapy would appear to
be necessary. Where the cribriform
plate can be seen to be involved, pri
mary craniofacial resection may be re

quired.
Ethmoidal Neoplasms. It is estimated

that over one-half of the primary tu
mors found in the nasal cavity are

malignant with the majority arising
within the ethmoidal labyrinth. Most
are squamous carcinoma and soon in
volve the closely associated maxillary
sinus. Primary radical surgery is rarely
feasible, except perhaps with adeno
carcinomata, and most

�

oncologists uti
lize combinations of radiotherapy and
surgery.

Following curative dosage of radio
therapy it is essential to remove as much
of the ethmoidal labyrinth as possible
since it is rarely feasible to be certain
if foci of active neoplastic cells remain
and recurrence of tumor is virtually
never curable. It has been my policy,
therefore, to follow radiotherapy with a

lateral rhinotomy, removing as much of
the ethmoidal labyrinth as is technically
possible, together with the remainder
of the lateral nasal wall. This not only
allows adequate visualization of the
nasal interior but removes potentially
dangerous tissue. Just over one-third of
a group of 36 patients with malignant
disease confined to the ethmoid are

alive five years or more postoperatively
but these include patients with both
adenocarcinoma and adenoidcystic car

cinoma who tend to die on average
seven years postdiagnosis.

Benign Nasal Tumors. A wide variety
of benign tumors are found in the nose,
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Fig. 4. Exposure after lateral rhinotomy
showing intranasal neurofibroma.

most being removed by an intranasal
approach. In the case of certain mesen

chymal lesions such as angiomas and
schwannomas, size or vascularity may
make this difficult or impossible and
the wide exposure provided by lateral
rhinotomy permits more successful re

moval. Such lesions are uncommon, but
Figure 4 illustrates the appearance of
a large intranasal schwannoma ( neuro

fibromata) later successfully removed
via this approach. Large encrusted
foreign bodies (rhinoliths ) are ideally
removed by this technique, thereby re

ducing tissue damage and the risk of
infection and hemorrhage.

Juvenile Postnasal Angiofibroma. De
spite the very clear evidence to the con

trary there still appear to be individuals
who believe that angiofibromata arise
within the nasopharynx! Such a mis
conception is, in fact, based upon inade
quate experience and the restricted ac

cess provided by a transpalatal ap
proach, favored by those unaware of
the correct means of managing these
lesions.

The more logical and favorable sur

gical exposure provided by lateral
rhinotomy substantiates the proposition

73

that benign angiofibromata arise from
a broad base on the posterolateral wall
of the nasal cavity where the sphenoidal
process of the palatine bone meets the
horizontal ala of the vomer and the
root of the pterygoid process. Secondary
attachments are common as is extension
into the sphenoidal sinus and pterygo
maxillary fissure. 3 The latter may re

quire an extension of the lateral rhinot
omy incision to permit removal of the
anterior and posterior walls of the max

illa but in 11 of the 14 boys with post
nasal angiofibroma operated upon by
myself, lateral rhinotomy was adequate,
allowing visualization before traumatiza
tion. This approach also confirmed the
site of origin and permitted removal of
the mass from above under direct vi
sion rather than the cramped, oblique,
and blind approach offered by the
transpalatal route. Packing of the cavity
is then a bimanual procedure and resid
ual angiofibroma will not be left in the
posterior part of the nasal cavity. The
value of avoiding any palatal incision
need hardly be stressed.

Advocates of any surgical technique
or method of management are prone
to overstate their case. To be charitable,
this is usually from sheer enthusiasm
rather than any wish to deceive but un

fortunately many operative procedures
are offered long before adequate ex

perience has been obtained and de
ficiencies become apparent. This is not
so in the case of the lateral rhinotomy,
whose value has probably been en

hanced with the passage of time. What
I have attempted in this short paper is
to illustrate its value by reference to

my own experiences in 100 consecutive

operations. In doing so I pay homage
to its originator, E. J. Moure, and also
express my thanks to his grandson
Michel Portmann , who kindly sent me

the original papers.
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SUMMARY - Esthesioneuroblastoma is a nasal tumor which arises from cells of neural
crest origin. It is a difficult tumor to diagnose clinically and histopathologically. First described
in 1924, approximately 160 cases have been reported with over 125 of these in the last 15 years.
This reflects an increased awareness of the tumor by physicians rather than an increased inci
dence. In the past 17 years, 12 cases of esthesioneuroblastoma have been treated at the Depart
ment of Otolaryngology and Maxillofacial Surgery of the University of Virginia Medical Center.
Reviewing these cases and the literature leads us to make the following recommendations for di
agnosis and treatment: The diagnosis of esthesioneuroblastoma can be made by 1) the clinician
who suspects it in any patient with a nasal mass causing unilateral obstruction; 2) the finding
of plexiform intercellular fibrils by light microscopy (rosettes and pseudorosettes are not as com

mon as reported); 3) the finding of secretory granules and neurites by electron microscopy of
the highly undifferentiated tumors; and 4) formaldehyde-fume-induced fluorescence. Combined
therapy with preoperative irradiation followed by craniofacial resection of the tumor to include
the cribriform plate is recommended. This treatment should result in a five-year survival in ex

cess of 50% of patients.

Fleshy, polypoid masses which cause

unilateral nasal obstruction should be
approached with caution. Although the
benign polyp is the most common nasal
tumor, the various histological com

ponents of the nose can develop into a

wide variety of tumors.

The esthesioneuroblastoma is an un

common nasal tumor which deserves
special attention. Originally described
in the French literature in 1924/ it was

not until 1951 that reports were pub
lished in the American Iiterature.v"
More than 160 cases have been pub
lished to date, and 125 of these were in
the past 15 years. This represents an in
creased awareness of the tumor by phy
sicians rather than an increased inci
dence.

Twelve cases of esthesioneuroblas
toma have been treated at the Univer

sity of Virginia Medical Center in the
past 17 years. Six of these were re-

ported previously," and all 12 are sum

marized here (Table 1) ....

ETIOLOGY, PATHOGENESIS AND
TERMINOLOGY

As with most malignant neoplasms,
specific etiological agents are unknown.
Olfactory neuroblastomas have been
produced in hamsters by administering
nitrosodiethylamine via several differ
ent routes."

Berger and coworkers' first reported
the tumor and called it resthesioneuro
epitheliome olfactif and described two

histologic types, one in which groups
of cylindrical cells were arranged in
rosette formation and a second type in
which sheets of undifferentiated cells
similar in appearance to neuroblastomas
were seen. Attempts to correlate histo
logical appearance and clinical be
havior led to further classification."
Three types are now listed:

1. Olfactory neurocytoma (Pattern I
of Mendeloff), a tumor with sheets of

From the Department of Otolaryngology and Maxillofacial Surgery University of Virginia
School of Medicine, Charlottesville, Virginia.

'
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TABLE 1. TWELVE CASES OF ESTHESIONEUROBLASTOMA

Age at
Onset
CaseNo.(yrs) Sex Symptoms (Duration) Area Involved Operation Irradiation (Bads) Tumor Spread

Survival
(yrs)

152
NED 18

29

353

444

549

623

755

883

946

1056

1162

1234

F L nas. obst., L epis. (1
yr)
R frontal headache, R

epis.
L epis., L propt.

L N, L A, L E, L
nasop.

R N, R E, R orb.,
sella turcica

L N, L E, L orb.

R N, R E, RA

L N, L E, LA, L
orb.

R N, R E, R A

R N, R E, R A

L N, LE

L N, L E, crib.,
sph.
R N, R E, sph,

L N, L E

No sinus involve.

None

None

L max., orbital
exent.

R max.

Max.

Eth., exc. crib.
pl., neck diss.

Eth., exc. crib.
pI.
None

Partial max.

None

Exc. crib. pl.,
staged bilateral
neck diss.

Eth., exc. crib.
pl.��

4515

2300 C060+
chemoth.

6000 Co 60
pr-op.

4500 C060
po-op.

4020 C060
po-op.

5000 C060
pr-op. Rx of
spread
5660 C060
pr-op.

5100 C060

6000 C060
pr-op.

5500 C060

5000 C060
pr-op.

5000 C060
pr-op. planned

None

Pelvis, long
bones

Intracranial

None

Intracranial

Neck, pelvis,
long bones

None

Frontal area

R. frontal area

Carotid body
tumor

Both necks

Died 2J�

Died 3

NED 14

Died )�

Died 12)f

NED 12)�

Died 1

Died 1

NED 7Jf

NED )f

(Rx started on 4-13-77) ,

*2cmlymph node involvement.

**Excision of cribriform plate planned.
A-Antrum; Crib. - Cribriform; Diss. - Dissection; E - Ethmoid; Epis. - Epistaxis; Eth. - Ethmoidectomy; Exc. - Excision; Exent. - Exenteration; L -

Left;Max.-Maxillectomy; N - Nose; Nas. - Nasal; Na.sop. - Nasopharynx; NED - No EVIdence of DIsease; Obst. - Obstruction; Orb. - Orbtt : PI. - Plate; Po-op.

Postoperative; Pr-op. - Preoperative; Propt. - Proptosis; R - Right; Sph. - Sphenoid.

M

F

M R epis., R nas. obst.

M L epis., L propt.

F R nas. obst.

M R epis. (3 mo )

M

F

L nas. obst. (60 yrs )
L nas. obst. (18 rno )

F R nas. obst.

F Mass L neck, (6 mo ),
no nas. sx."

F L nas. obst.
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Fig. 1. A) Low-power photomicrograph of an esthesioneuroblastoma. The tumor is
covered with respiratory epithelium and islands of darkly staining tumor cells are seen.

B) High power photomicrograph of same tumor showing plexiform intercellular fibrils.

small, rounI cells separated by connec

tive tissue septa. Pseudorosettes, con

sisting of a ring of nuclei around a space
filled with fibrils, are sometimes seen.

2. Olfactory neuroepithelioma (Pat
tern II of Mendeloff), a tumor with
cells containing round to oval nuclei,
clear nuclear membranes, scant cyto
plasm, and indistinct cell borders. Ro
settes consisting of spaces lined by col
umnar cells with their nuclei oriented
radially distinguish this type.

3. Neuroblastoma, a tumor similar to
neuroblastomas found elsewhere in the
body.

These attempts to classify cellular
patterns and relate histological appear
ance to malignant activity have been
unsuccessful. Obert et al' state that ol
factory neuroblastomas are characterized
by 1) plexiform intercellular fibrils; 2)
poorly defined, almost nonexistent cyto
plasm; 3) round to oval, usually oval,
nuclei; 4) chromatin, usually distinct

and sharply defined, but either coarse

or fine; 5) compartmentation of sheets
of neoplastic cells into lobules by slen
der vascular fibrous septa; and 6) true
rosettes and pseudorosettes. They con

cluded that in the absence of fibrils a

nasal tumor cannot be classified as a

neuroblastoma with certainty.
Figures 1A and B are representative

photomicrographs of esthesioneuroblas
toma.

The emphasis on finding rosettes or

pseudorosette formations may be unfor
tunate and mislead some pathologists.
In this series of 12 cases, rosettes or

pseudorosettes were found in only one

case. This is in agreement with the re

port by Schenck and Ogura" of eight
cases where no rosettes were found.

The site of origin and the cell from
which the tumor arises has been unclear
for some time. Most cases arise high in
the nasal vault although some have oc

curred in the nasopharynx. Neuroepi-
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thelial elements are found throughout
the nasal passages and suggested sites
of origin include: 1) the ganglion of
Loci, 2) the olfactory placode, 3) the
vomeronasal organ of Jacobson and 4)
the sphenopalatine ganglion.

Originally, the tumor was thought to
arise from the esthesioneuroblast, the
stem cell which differentiates into per
ceptive olfactory elements. It is now

fairly well-established that these tumors

originate from cells of neural crest ori

gin. Pearse" has proposed the concept
of the amine precursor uptake and de
carboxylation (APUD) system, a series
of cells which are of neural crest origin
and are scattered throughout the body.
It is from these cells that pheochromo
cytomas and neuroblastomas arise. Ma

lignant tumors of this system frequently
produce multiple hormones.

McGarvan10 described the presence of
secretory granules similar to catechola
mine granules in the cytoplasm of es

thesioneuroblastomas. Micheau and co

workersll demonstrated with immuno
histochemical and biochemical studies
the presence of dopamine-B-hydroxy
lase and catecholamines, indicating that
esthesioneuroblastoma is likely of sym
pathetic origin. They recommended the
assay of urinary vanillylmandelic acid,
dopamine, and hemovanillic acid to ob
tain new diagnostic information.

The list of terms used to describe the
tumor include: olfactory neuroepithe
lioma, olfactory neuroblastoma, olfac
tory esthesioneuroepithelioma, esthesio
neurocytoma, esthesioneuroepithelioma
and olfactory neuroepithelial tumor.
The term currently preferred to de
scribe this tumor is esthesioneuroblas
toma.

CASE REPORT
A representative case report is that of a 23-

year-old white female, first seen by Dr. Fitz
Hugh on February 15, 1964. Her presenting
complaints were right-sided nasal obstruction,
pain in the upper teeth and excessive tearing
of the right eye for approximately five months.
Examination disclosed a mass totally obstruc
ting the right nasal cavity reaching from just
within the vestibule and overflowing into the
nasopharynx. X-rays of the sinuses revealed
opacification of the right antrum, nasal cavity,
and ethmoid area. There was no evidence of
bony destruction. The biopsy report was es

thesioneuroblastoma.
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Fifty-five hundred rads of cobalt irradiation
were delivered in five weeks, followed four
weeks later by a subtotal right maxillectomy
and total exenteration of the ethmoid sinus in
cluding the cribriform plate.

After one year the patient developed a 3.5
em, mobile mass in the right neck, and a right
radical neck dissection was performed. Four of
the 45 lymph nodes examined contained metas
tatic esthesioneuroblastoma. The nasal area was

clinically free of tumor.

Seven years later, a 1 cm mass appeared
again in the right upper neck. The mass was

excised and the diagnosis was reported as sia
ladenitis.

Ten months later another mass appeared high
in the right upper neck. The area was explored
and a large tumor was found deep in the phar
yngeal area extending up towards the base of
the skull. During removal it was necessary to
sacrifice the internal carotid artery, the vagus
nerve, and the sympathetic chain on the right.

The diagnosis was recurrent esthesioneuro
blastoma. Postoperatively 5,000 rads of radio
therapy were given, but within six months me

tastasis developed in the pelvis and left femur.
This area was treated with 4,000 rads of irradi
ation and the patient was relieved of pain.

One month later bilateral neck masses ap
peared and chemotherapy consisting of Cytox
an® and vincristine was given. Bleomycin
was added later. Death occurred 12 years after
the first manifestation of this relentless neo

plasm.
DISCUSSION

Reported cases show a predominance
of males to females of two to one. There
were seven females and five males in
our series, and the ages ranged from 9
to 83 years. The oldest patient reported
previously was 79 and the youngest was

3. Bailey and Barton!" report a prepon
derance of cases in the 10-40 age group
(63 of 121 cases). Seven of the 12 re

ported here were between 40 and 60.
The most common presenting symp

tom in all series was unilateral nasal ob
struction, followed by frequent epis
taxis, rhinorrhea or anosmia. Some of
the symptoms were present for long
periods before medical care was sought,
and nasal polypectomy and/or septo
plasty was and is sometimes performed
prior to suspecting the diagnosis of es

thesioneuroblastoma.
Once the tumor becomes locally in

vasive, the patient may complain of
headaches, proptosis and/ or diplopia.
Inspection of the nasal cavity usually
shows a fleshy, pinkish-gray, polypoid
mass which bleeds easily.· X-rays of the
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paranasal sinuses may show involvement
of the ethmoid, maxillary or sphe
noid sinuses with bony destruction. The
orbit, sella turcica and nasopharynx
may be involved also. Enlarged cervical
lymph nodes may be present on initial
examination as was found in one of our

cases which proved to be metastatic es

thesioneuroblastoma. No nasal symp
toms were present in this case, and it
was only after careful inspection of the
nose that a quite small tumor was noted
high in the nose between the septum
and the ethmoid labyrinth. Biopsy of
this mass proved to be esthesioneuro
blastoma.

One other patient developed cervical
metastases and diffuse bony metastases
and another developed bony metastases.
This leads us to conclude that these tu
mors spread via the blood stream as

well as via lymphatics.
DIAGNOSIS

One should think of esthesioneuro
blastoma upon seeing any patient with
persistent unilateral obstruction and re

current epistaxis.
After taking a careful history, a

thorough physical examination is per
formed, including a careful inspection
of the nasal cavity after treatment with
a topical vasoconstrictor. X-rays of the
paranasal sinuses should be obtained in
all cases of polypoid masses obstructing
the nose. Evidence of bony erosion on

plain films requires polytomography of
the area involved, and any intracranial
signs or symptoms necessitate a neuro

surgical consultation. The latter is help
ful for many reasons, most especially
since resection of the tumor may require
a combined craniofacial approach by
a surgical team consisting of an otolar
yngologist and a neurosurgeon.

Obtaining a positive tissue diagnosis
should be done in the operating room.

Due to the difficulty in making a histo
logical diagnosis, frozen section is not
used initially, but may be helpful at
definitive operation to confirm margins.

Discussing the possibility of this tu
mor being an esthesioneuroblastoma
with the pathologist aids in diagnosis.
Carefully noting the anatomical origin

of the tumor and communicating this
information to the pathologist is also
helpful.

Light microscopy can usually estab
lish the diagnosis, but highly undiffer
entiated tumors make this difficult.
They must be distinguished from em

bryonal rhabdomyosarcomas, lympho
mas, undifferentiated epidermoid car

cinomas, plasmacytomas, transitional cell
carcinoma, reticulum cell carcinoma and
malignant melanoma.

Failure to establish a diagnosis by
light microscopy may require electron
microscopy. Kahn'" states that electron
microscopic demonstration of neurites
and secretory granules in a nasal tumor
is diagnostic of an esthesioneuroblas
toma.

Recently, Judge and coworkers':' have
described an alternative to electron
microscopy. Due to the presence of the
secretory granules (biogenic amine gran
ules) , esthesioneuroblastoma can be
identified through formaldehyde-fume
induced fluorescence of the biogenic
amine content of the tumor. They state
that this method is more sensitive and
more specific, and since it deals with
larger quantities of tissue some sam

pling errors inherent in electron micro

scopy are avoided.
No series employing the study of

urinary levels of vanillylmandelic acid,
dopamine, or hemovanillic acid as sug
gested by Micheau et alll have been re

ported. This might prove helpful in

diagnosis or detection of recurrences in
treated patients.

TREATMENT

Treatment used has been operation,
irradiation or a combination, with opera
tion being preferred slightly due to a

lower percentage of five-year survivals
with irradiation.

Skolnik and coworkers" in reviewing
97 cases reported a five-year survival
of 64% for patients operated, 38% for pa
tients irradiated and 50% for those re

ceiving combined therapy. On this ba
sis, they recommended surgical resec

tion of the primary tumor with irradia
tion reserved for persistence or recur
rence.
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In the 12 cases reported here, 8 re- an esthesioneuroblastoma is interesting
ceived combined therapy and 4 of these in light of the APUD system concept of
survived five years. One is alive six Pearse." Carotid body tumors are known
months after treatment, and one is just to contain abundant catecholamine-type
beginning therapy. The one patient de- granules in the primary cell bodies. This
scribed in the case report received che- may represent a relationship between
motherapy after preoperative irradiation these tumors or a reaction to an assault
and operation, as well as repeated on the APUD system.
courses of irradiation to bony metas- Esthesioneuroblastoma metastasize in
tases. She survived 12 years, but this about 20% of cases," as was true in our

demonstrates the relentless nature of series with 3 of 12 developing metas
this tumor necessitating careful, pro- tases, one diffusely to bones, one to cer

longed follow-up. vical lymph nodes, and one to cervical

One other patient received chemo- lymph nodes and bones.

therapy (prednisone, cyclophospha- The most common mechanism of

mide, vincristine and nitrogen mustard) death was local recurrence or invasion

after he developed bony metastases fol- of the frontal area with intracranial ex

lowing curative irradiation, but died of tension.

this tumor 2�� years after diagnosis. We recommend combined therapy
Three patients received irradiation only, which includes preoperative irradiation
and two survived five years. One pa- followed by craniofacial resection of
tient subsequently developed a carotid the tumor and the cribriform plate. This
body tumor. The development of a caro- treatment should result in a five-year
tid body tumor in a patient who has survival in excess of 50% of patients.
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DISCUSSION

JOHN BORDLEY, MD (Baltimore, Maryland):
My remarks will be directed to Dr. Harrison's
paper. We have been interested, in our clinic,
for a number of years in the use of the rhinot
omy operation. It is an efficient approach to

the intranasal spaces. The procedure we have
employed differs from Dr. Harrison's, but both
employ the bilateral osteotomy. After incising
an elevated one nasal wall we divide the sep
tum at the level of the osteotomies and, using
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the soft tissues as a hinge, we reflect the pyra
mid to the uncut side. If a submucous resec

tion is performed on the remaining intranasal
portion of the septum, it is possible to retract
it to one side. This gives excellent access to
the postnasal spaces. We have found the oper
ation cosmetically acceptable. The septum can

be closed without subsequent perforation. We
have employed the procedure to expose chrom
ophobe adenomas, remove mucoceles of the
sphenoid and to remove the pituitary gland, be
fore we learned the transseptal approach to

the gland. Our attempts to completely remove

carcinomatous growths in the ethmoid region
by this operation have failed. I would like to

know Dr. Harrison's results in those cases of
ethmoid carcinoma. Our procedure is much
like that described in the German literature in
the late 19th century by Professor Braun. I
would like to compliment the essayist on his
presentation, and for reminding us how use

ful this operation can be.

WILLIAM MONTGOMERY, MD (Boston, Mas
sachusetts): Just two quick remarks. I would
like to suggest that the lateral rhinotomy in
cision be placed anterior to rather than in the
nasal facial groove. In my experience, the cos

metic result in much better. Also, Dr. Harrison,
in your series of 100 cases I am amazed to see

no significant incidence of inverted papilloma.
PATRICK DOYLE, MD (Vancouver, Canada) :

I would like to compliment both speakers. I
have frequently used the lateral rhinotomy ap
proach as described by Dr. Harrison. I have
also, in recent years, used an approach to this
area through the buccal gingival salcus. By
freeing up the tissues on the face of the maxil
la and coming up through the septum, one can

obtain the same exposure and there is no ex

ternal incision or scar.

We have treated six patients with esthesio
neuroblastoma and have had a similar experi
ence to that of Dr. Cantrell. Two of them have
suffered metastases; one to the neck and one

had multiple pulmonary metastases. This was

a young boy who did not survive. I disagree
with the concept of preoperative radiotherapy.
We have used primary surgery and reserve ra

diotherapy for recurrent disease. If you plan a

combined craniofacial approach and use a fascia
or dural graft to replace the cribriform area,
I feel it is probably better not to have irradi
ated this patient.

I also feel that it is frequently difficult to de
termine the extent of intracranial extension,
even if one uses polytomography. When ap
proaching these tumors surgically, one should
first perform a craniotomy to determine wheth
er the tumor is resectable from above. If it is
resectable we proceed with a combined :

ap
proach and if it is not resectable we give the
patient palliative radiotherapy. In two in
stances, we have given palliative radiotherapy
to patients with nonresectable lesions and these
two patients have done well for three and four
years at this time.

SHIRLEY BARON, MD (San Francisco, Cali
fornia): I would question the wisdom of using

radiotherapy in these cases because it is a pos
sible hazard. One of my patients had a recur

rence after five years, and when the recurrence

was seen involving the dura, this patient had
extensive irradiation. From two to three years
after irradiation, he developed signs of a brain
tumor. When he was explored, this was a pseu
do-tumor which was caused by radiation ex

posure. The patient died within a year and a

half or two after this irradiation. The neuro

surgeon said that this was the first case that he
had seen in which he thought tumor-like tis
sue developed as a result of irradiation. He has
seen one similar case since, so I think radia
tion should be used with caution.

RICHARD T. FARRIOR, MD (Tampa, Flori
da): Dr. Skolnik, I would like to remark on

both of these fine papers in part, speaking in
terms of my usual plea for careful soft tissue
closure in layers, in which case there is then no

reason not to extend your excision for good ex

posure in either a lateral rhinotomy or an ex

tended Ferguson procedure. I concur that you
can do a great deal with the limited incision
which, as I understand it from Dr. Harrison,
stopped about at the alar attachment. You can

also combine this incision with the buccal sulcus
incision described by Dr. Doyle, extending if
necessary across the midline and still not split
the lip. If you really want to layout this en

tire area for exposure of if you have extension
of tumor into the antrum or to the floor or

medial wall of the orbit, etc., there is no reason

not to split the lip and simply do a careful
four layer closure. The desired wide surgical
exposure is obtained and there is minimal if
any noticeable disfigurement.

In regards to esthesioneuroblastoma, I would
like to mention also a bit on reconstruction re

garding a case we recently have managed. We
are now over two years since the original sur

gery and over one year since the last resection
and reconstruction without recurrence in the
local area. Initially, both medial walls of the
orbit and the olfactory area were removed and,
working in cooperation with the neurosurgeons,
it was necessary to take off some frontal lobe
and dura. Over this large area a dermal graft,
Dr. Reed, was applied with a good initial re

sult. Then there was a recurrence and this is
the point of this discussion. For the recurrence

which was locally confined and again working
with the neurosurgeons, we actually went on

into the falx, removed more frontal lobe and
resection extended posteriorly to the sella. Re
construction was nicely accomplished and the
man is doing well now by using a forehead flap
which was swung into the midline defect all
the way back and wired to the bone of the
sella turcica and the sphenoid. This now leaves
this full thickness flap covering the frontal lobe
of the brain and has really been quite satis
factory, allowing us to go a little further with
the ablative surgery. I am not talking again
just reconstruction, but the technique allowed
more radical excision of the tumor itself.

DONALD F. N. HARRISON, MD (closing):
The points raised by Dr. Montgomery are most
valid but in my haste to save time I omitted
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to emphasize that if much bone is removed
the line of incision is apt to fall more laterally
than is desirable and it should therefore be
placed initially outside the skin crease.

Concerning the problem of inverted papil
loma we normally treat these by intranasal or

transantral ethmoidectomy. I must have used
a lateral rhinotomy on some patients but obvi
ously not in the 100 consecutive operations re

ported in this series. With ethmoidal cancers

we irradiate first and then carry out a lateral
rhinotomy routinely in the hope of finding no

residual cancer. A policy of waiting to see re

current tumor is of little value to the patient
for secondary surgery is rarely feasible or re

warding.
May I add a comment on Dr. Cantrell's pa

per. We have now monitored VMA levels in
six patients with olfactory neuroblastomas and
related this to the clinical outcome. Catechola
mines may also be detected from tumor im
prints taken at biopsy and prove useful as a

diagnostic aid. Electron microscopy will also
show catecholamine granules.
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ROBERT W. CANTRELL, MD (closing): I
was aware of Dr. Harrison's work with VMA;
we spoke about this yesterday and I would be
very interested to see what the results show.
With regard to the comments on radiation
therapy, it is very difficult to say exactly what
is happening. Sometimes things are more ap
parent than real. Yesterday we saw that there
was no increased incidence of complications in
radical neck dissections that had been irradi
ated versus those that had not, and I think
that was a significant finding. That is our ex

perience at the University of Virginia; how
ever, most surgeons will tell you there is an in
creased morbidity when a neck is irradiated be
fore dissection.

In these 12 patients, there was no increased
incidence of complications with radiation. The
main point to be made with regard to esthesio
neuroblastoma is that once you have made the
diagnosis, it is a very serious tumor which must
be treated as such. We felt the best cure rate
would be obtained by treating them with com

bined therapy and we still feel that way.
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SUMMARY - Whole organ serial-section study contributes to our understanding of neo

natal intubation injury by demonstrating the previously undescribed "V" configuration of the
posterior cricoid lamina; this may be readily correlated with subarytenoid paramedian intubation
injury. This technique also permits detailed study of an anomalous larynx and permits the precise
identification of a "tracheal" anomaly as a cricoid malformation. The need for a fetal staging
system is reemphasized.

The collection of serially sectioned
fetal and neonatal larynges begun at

Johns Hopkins twenty years ago' has
continued to grow. Further "normal"
material has been acquired through the
Chevalier Jackson Clinic (Temple Uni

versity Hospital and St. Christopher's
Hospital for Children, Philadelphia,
and the exchange with the Institute of

Laryngology at Hahnemann Medical

College, Philadelphia).
The original group of specimens con

tained one known case of subglottic
stenosis;" the only anomalous specimen
acquired in the succeeding decade is

reported herein. Since the establish
ment of a histological facility for the

study of laryngeal development at the
Children's Memorial Hospital, Chicago,
in 1975, the scope of the newly ac

quired material has expanded to include
not only "normal" larynges but also ab
normal material previously intubated
and stenotic (congenital and acquired)
larynges.

Thus, while the laboratory continues
its task of calendaring "normal" laryn
geal development, it now becomes pos-

sible to apply the same basic method
ology to those larynges in which there
is intubation injury and also anomalous
material.

The comparison of previously intub
ated with "normal" larynges (in hori
zontal section) has brought into focus
a previously undescribed facet of cri
coid anatomy which may in turn fur
ther our understanding of the patho
genesis of posterolateral endocricoid ul
ceration.

A larynx in which there is congenital
atresia of the cricoid has been serially
sectioned in the coronal plane and the
sections compared with a midsagittal
gross photograph of the specimen.

METHODS AND MATERIALS

Fetal or neonatal larynges are acquired at

postmortem examination. The resected speci
men should include the entire hyoid bone su

periorly, two or more tracheal rings inferiorly
and at least the laryngeal-pharyngeal mucosa

posteriorly.
Historical data should include estimated ges

tational age (and the data on which said esti
mate was based, if available) including birth
weight, birth date, and estimated date of con

finement, last menstrual period, etc. If the in
fant was born alive, the medical record and

From the Laryngeal Development Laboratory, Division of Otolaryngology-Bronchoesophagolo
gy. and Department of Communicativ� Disorders, The Children's Memorial Hospital, Chicago, Illi

nOI;S; and .the Depar-tment of Otorhmolaryngology, Hahnemann Medical College and Hospital,
Phlla.delphla, Pennsylvama; and the Department of Anatomy, Georgetown University Schools of
Medicine and Dentistry, Wa.sh ington, D. C. Initial financial support (JHH) was received from
USPHS grants No. NINDB-B2182 and C6206 ; supported at Children's Memorial Hospital via the
Mildred Saunders Fund, and illustration costs via the Fullerton Fund.
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TABLE 1. VARIATIONS IN LARYNGEAL DIMENSIONS WITH FETAL AGE

Cricoid Diameter (mm)

Plane of
Lumen-Air Lumen-Cartilage

Age Section A-P Trans A-P Trans

12 wk (f) C .58 1.45
14 S 1.0'2 1.82
15 S 1.09 2.18

16 S 1.45 2.9

18 S 1.45 2.45
19 C 1.8 3.6

20' H 2.2 2.2 3.6 4.7

22 S 2.4 3.6

23 C 1.8 4.1

25 S 2.2 3.6

26 C 3.1 4.9

27 (t)
H 3.3 2.9 4.1 4.5
C 3.3 5.8

30' (intub) H 3.5 3.2 4.2 4.9

30' C 3.9 5.8

34 C 1.4 3.6

37 C 3.7 4.6

\ 40' S 2.7 4.7

41 C 4.1 5.9

16 mo C 5.7 6.8

40' mo C 6.0' 10'.0'

48- mo C 5.9 7.0'

Glottis
Length
(mm)

2.9
2.5
2.5

4.0'

4.4

4.0'
3.3
3.6
5.2
5.5

7.7
7.2

C - Coronal; S - Sagittal; H - Horizontal; Trans - Transverse.

nurses' notes should be searched for detailed
intubation records to include tube size and
type and duration of intubation. The autopsy
record should provide total weight, length,
presence of anomalies, etc.

The block of tissue obtained should be kept
intact, unsplit, and fixed in 10% formalin.
After fixation, it is imbedded in nitrocellulose
or celloidin and serially sectioned. Paraffin
embedding is also useful, indeed faster, but has
the disadvantage of probable loss of material
not included in the initial tracer series.

Technique was varied for the anomalous
larynx presented; it was split in the midsagit
tal plane, the cut faces photographed, and the
resulting hemilarynx imbedded and sectioned
in the coronal plane.

Measurements. Specimens sectioned in the
horizontal plane yield measurement of both
A-P and transverse diameter of the endolaryn
geal lumen; one can also measure the diameter
of the cartilaginous cricoid ring. Similarly the
midsagittal section yields an A-P diameter and
the .midcoronal gives a transverse endocricoid
diameter.

"Fetal age" is at best a rough estimate based
on fetal weight, estimated age of confinement.
etc. We have as yet no staging system beyond
the embryo with which to calculate such data.

When tabulated (Table 1), a progression in
endocricoid luminal diameter may be readily

seen. While it is believed that the spatial mea

surements may be quite accurate, it is difficult
to place them in a precise chronological per
spective.

RELATION OF ANATOMY TO INTUBATION

INJURY

Lindholm in his comprehensive mono

graph diagrammed the mucosal injury
produced by intubation," his diagram"
of the forces producing such injury sug
gests some posterolateral flattening of
the endocricoid lumen at the midcri
coid level. Horizontal sections of a "nor
mal" larynx at this level ( Fig.. lA)
clearly demonstrate the "V" shaped
flattening of the endocricoid lumen; the
elliptical mucosal lumen seen at this
level effectively 0bscures endoscopic
perception of the shape of the under
lying surface. Comparable sections

(Fig. IB) of the previously intubated
larynx of an infant of comparable size

suggest a mechanism of paramedian
mucosal destruction wherein the "flat"
underlying posterolateral endocricoid
face contributes an unyielding counter
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Fig. l. A) Horizontal section midcricoid at level of inferior rim of thyroid ala. B)
Similar section at comparable level antemortem intubation.

pressure, thus squeezing the overlying
mucosa between itself and the round
endotracheal tube.

Sections of these same larynges at
the level of the cricoid arch confirm
the relatively circular shape usually at
tributed to both the mucosal and cartil
aginous laryngeal lumen.

LARYNGEAL ATRESIA

When split in the midsagitt�l plane,

Fig. 2. Midsagittal face showing solid
cricoid plate.

the larynx of a stillborn infant was

found to have no endocricoid lumen
(Fig. 2).

On serial coronal section the solid
plate of cricoid cartilage may be seen

to persist below relatively normal true
and false cords; the arytenoids, crico

arytenoid joints and muscles, and even

the interarytenoidous muscle are read
ily identified (Fig. 3).

The photograph of
_
a most similar

specimen found in a current text of
fetal pathology is described as "cartil
aginous obstruction of the trachea in
an infant weighing 1,130 gm."> On
serial coronal section the solid plate of
cartilage would seem to be definitely
cricoid below identifiable true and false
cords, cricoarytenoid joints and muscle,
and even the interarytenoidous muscle.
Comparison with the drawings of Smith
and Bain" suggests similarities especi
ally to their Type II anomaly. It is sug
gested that serial section studies of other
such anomalous specimens will provide
a degree of anatomical precision which
will obviate some of these problems in

description.
Two consecutive papers':" point out

the precision with which age and stage
of embryological development can be
correlated, whereas the correlation be
tween postmenstrual age and fetal
weight, length, etc, show a much greater
"scatter" for fetal data which cannot as

yet be definitively staged, even though
the specimens have been obtained by
hysterotomy.
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Fig. 3. Selected sections of block shown in Fig. 2 cut in coronal plane: tA) Anterior
true and false cords; B) Cricoarytenoid joint; C) Interarytenoideus muscle.

CONCLUSION jury has been demonstrated.
Whole organ serial-section study pro- It is hoped that a system of fetal de

vides anatomical information without velopmental staging can be devised
disturbing relationships; its application which will further the correlation of
to the anatomical pathology of con- measurable parameters with anatomical
genital malformation and intubation in- and physical development.
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SUMMARY - Knowledge of the location of motor nerve fibers to the adductor and ab
ductor muscles of the larynx may be useful in the diagnosis and treatment of innervation disor
ders in this organ. Anterograde degeneration and retrograde tracer anatomical techniques have
demonstrated the central and peripheral positions of these two groups of motor nerve fibers in
the cat. Traditional nerve fiber degeneration methods applied following intracranial transection
of the vagus nerve rootlets indicated that: 1) Most of the fibers in the recurrent laryngeal nerve

(RLN) are motor; 2) Almost all of these motor fibers leave the brain stem in the most rostral
rootlet ( s) of the vagus nerve; and 3) Motor fibers to the larynx form a discrete bundle within
the trunk of the vagus nerve before forming the RLN. A tracer (horseradish peroxidase) of
retrograde axoplasmic flow in motor neurons has been employed to demonstrate: 1) Dorsoven
tral division of the adductor and abductor neurons in the nucleus ambiguus; and 2) Diffuse ar

rangement of both adductor and abductor nerve fibers in the vagus nerve but collection of these
fibers into abductor and adductor halves of the RuN prior to entering the larynx. These find
ings dispel theories of differential cord paralysis (Semon's law) based on a vulnerable position
of abductor fibers at the periphery of the RLN. Furthermore, the diffuse arrangement of these
fiber groups explains the usually mixed functional results obtained following reimplantation of
the RLN into a laryngeal muscle.

Information concerning the location
of motor neurons to the abductor and
adductor muscles of the larynx is useful
in understanding laryngeal paralysis
and laryngeal reinnervation procedures.
Since the motor neurons supplying the
intrinsic muscles of. the larynx are in

timately related in the brain stem and
in the recurrent laryngeal nerve, stan
dard neuroanatomical methods have
failed to separate these two groups of
neurons in the central and peripheral
nervous system. Such techniques have
failed because of the great difficulty in

isolating either one of these motor neu

rons or axons. This obstacle can be
overcome by marking the muscle,
which these motor neural units supply,
with a tracer that will identify the neu

ron centrally as well as peripherally ..

In recent years a sensitive technique
has been developed for labeling motor
neurons by the retrograde uptake of a

tracer placed at their motor end-plates.':"
This method is based on the phenome
non that a tracer ofaxoplasmic flow
such as horseradish peroxidase ( HRP )
can be taken up at the neuromuscular
junction" and carried intra-axonally" in
a retrograde direction to the motor neu

ron over a period of 20 to 24 hours. 5

Although this method can be used in
adult animals, it is more successful in

young animals where motor nerve ter

minals are permeable to the tracer and
where retrograde axoplasmic flow is
more active. This technique has been
successfully employed to demonstrate
the location of several motor nerve cells
within the central nervous system.?"
Since the HRP accumulates within
membrane bound organelles in the cell
body, the tracer is visible by light micro

scopy. However, intra-axonal HRP re

action product is beyond the resolution
of the light microscope necessitating

From the Department of Otolaryngology. University of Massachusetts Medical School Wor
cester, Massachusetts. This study was supported by Grant No. 08451 NINeS, NIH, Bethesda, MD.
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Fig. 1. Drawing of central and peripher
al course of laryngeal motor neurons. A -

Brain stem; B - Vagus nerve; C - Recur
rent laryngeal nerve; NA - Nucleus am

biguus; SLN - Superior laryngeal nerve;
RFN - Retrofacial nucleus; RLN - recur

rent laryngeal nerve.

ultrastructural histochemistry and the
electron microscope to detect the tracer
within nerve fibers. 9 This application
of the technique has been successfully
employed to identify axons within the
recurrent laryngeal nerve which supply
the abductor and adductor muscles of
the eat's larynx.

The present report summarizes ex

periments carried out over the past
three years to study laryngeal motor
neurons using the HRP method as well
as standard neuroanatomical techniques.
The position of abductor and adductor
laryngeal motor neurons within the
central and peripheral nervous system
has been determined by these tech
niques. Figure 1 summarizes the central
and peripheral nervous system struc
tures containing the motor innervation
of the larynx. The levels of the brain
stem, vagus nerve and recurrent laryn
geal nerve in the illustration are indi
cated by the letters A, B, and C and
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will be discussed in detail to illustrate
the location of abductor and adductor
motor neurons.

BRAIN STEM

Two nuclei contain the neurons re

sponsible for laryngeal motor innerva
tion. These are the nucleus ambiguus
( NA) and the retrofacial nucleus
( RFN ).8 The elongate nucleus am

biguus is composed of large multipolar
neurons which extend over a consider
able length of the caudal brain stem.

Many of the neurons occupying' the
dorsal portion of the nucleus assume a

scattered distribution while those in the
ventral portion of the nucleus occupy
a restricted rostro-caudal extent and
are compactly arranged. Furthermore,
the neurons in the dorsal division are

larger than those in the ventral part.
HRP retrograde .tracer studies indicate
that the neurons located in the dorsal
division of the nucleus represent the
adductor motor neurons to the larynx
( Fig. 2A) . Some of these adductor
motor neurons are those innervating the

cricothyroid muscle carried by way of
the external branch of the superior
laryngeal nerve. Other adductor nerve

fibers travel in the vagus nerve to the
recurrent laryngeal nerve, and supply
the thyroarytenoid, lateral cricoarytenoid
and the interarytenoid muscles. There
are about twice as many adductor as

abductor nerve fibers in the RLN.
Those neurons occupying the ventral
division of the nucleus ambiguus repre
sent the motor neuron group which sup
plies the abductor muscle of the larynx,
the posterior cricoarytenoid muscle
( Fig. 2B ) . The nucleus ambiguus,
therefore, is divided dorsoventrally into
the adductor and abductor neuron

groups.

The retrofacial nucleus is comprised
of smaller neurons which assume two

or three morphological configurations.
Many of these neurons are spindle
shaped but some are rounded in con

figuration with short dendritic pro
cesses. This small separate nucleus is
located rostral to the nucleus ambiguus
and caudal to the facial nerve nucleus.
The adductor -neurons are located pe-
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Fig. 2. Dark field photomicrograph showing A) adductor motor neurons labeled in
dorsal part of nucleus ambiguus and B) labeled abductor neurons in ventral half of NA.
Unlabeled neurons are indicated by arrows. (X390)

ripherally in the nucleus while the ab
ductor neurons occupy the central por
tion of the nucleus (Fig. 3).

The axons from neurons located in
these two nuclei converge and exit from
the brain stem in the rostral one or two
rootlets of the vagus nerve (Fig. 1) .

This fact has. been established by axon

degeneration experiments following in
tracranial transection of the vagus nerve

rootlets. Transection of the rostral root

let of the vagus nerve results in almost
as much degeneratio.'1 of the motor

axons in the recurrent laryngeal nerve

as that found following transection of
all rootlets of the X and XI cranial
nerves."?

The motor axons from these nuclei
vary in size. Those belonging to the
large multipolar neurons in the NA
are larger than those representing the
small cells in the RFN. Measured in
the adult cat recurrent laryngeal nerve,
the former have myelin sheath diam
eters of 6 fL to 9 fL while the RFN nerve

fibers are 4{-t to 6fL.I0

Fig. 3. Dark field photomicrograph demonstrating A) peripheral location of labeled
adductor neurons in retrofacial nucleus while B) abductor neurons occupy a central po
sition in this nucleus (X390)
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Fig. 4. Low power photomicrographs showing A) degenerated myelinated motor
fibers (arrows) in the anterior portion of upper vagus nerve trunk one week after intra
cranial transection, Marchi technique. B) Degenerating motor fibers (arrows) in a medial
position in the lower vagus nerve trunk. (X68) C - Common carotid artery.

VAGUS NERVE

Since motor fibers emerge from the
brain stem in the rostral rootlet, it was

not surprising to discover that the laryn
geal motor nerve fibers travel in a dis-

crete portion of the vagus nerve trunk
enclosed by the same nerve sheath.
Figures 4 and 5 demonstrate the loca
tion of degenerated myelinated motor
axons in the vagus. nerve trunk follow-

Fig. 5. High power view of A) vagus nerve in Fig. 4A clearly showing the de
generating myelinated motor fibers (arrows). B) Vagus nerve trunk shown in Fig. 4B
where most of the degenerating fibers (arrows) are grouped together in a discrete bundle.
A few motor fibers are scattered in the remainder of the nerve. (X170)



90 GACEK ET AL

Fig. 6. Electron micrograph of a motor axon in the recurrent laryngeal nerve labeled
with intra-axonal HRP (arrow). (X30,OOO)

ing intracranial transection of all the X
and XI nerve rootlets. The Marchi tech
nique which stains the fragments of de
generated myelinated fibers effectively
demonstrates this bundle. Since the
motor fibers destined for the recurrent

laryngeal nerve are contained in a dis
crete portion of the vagus nerve rather
than as a separate nerve bundle, it is
not practical to surgically isolate this
bundle. At superior levels the motor
fibers are located in the anterior portion
of the vagus nerve (Figs. 4A, 5A) while
inferiorly in the neck these fibers as

sume a medial position in the nerve

trunk ( Figs. 4B, 5B) preparatory to

forming the RLN. Splitting the vagus
nerve is necessary. in order to provide
a nerve segment which contains the
motor fibers of the larynx. The present
anatomical data indicate that this seg
ment must include the anterior half of
the vagus nerve if taken high in the
neck and the medial half of the nerve

if taken low in the neck. The motor

component of the vagus nerve is vul
nerable to mechanical or surgical in

jury high in the neck but protected
from such injury low in the neck.

RECURRENT LARYNGEAL NERVE

A modification of the HRP tracer
method has been recently described>'
which can identify axons within a pe
ripheral nerve by detecting the horse
radish peroxidase material which is con

tained in an intra-axonal ultrastructural

compartment ( Fig. 6). Since retro

grade axoplasmic flow travels at a rate
of 5 mm per hour, the tracer can be
visualized in axons of the RLN three to
five hours after injection of HRP into
a laryngeal muscle. This method re

quires the use of electron microscopy
to examine serial sections of the RLN
for elongate accumulations of HRP
material contained in the smooth endo
plasmic reticulum. When this technique
was used on seven kittens in which
either the posterior cricoarytenoid or

thyroarytenoid muscle was injected
with HRP, labeled axons were diffusely
arranged in the recurrent laryngeal
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Fig. 7. Drawings showing the location
of labeled axons (small dark circles) in
the kitten RLN after injection of HRP
into ,A) the peA muscle and B) the TA
muscle. Note the majority of fibers oc

cupy one-half of the nerve in each in
stance

.. The large light circles represent
blood vessels. S - Small fiber sensory, com

ponent.
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Fig. 8. Low power electron micrograph demonstrating the difference in myelination
of the small caliber fiber sensory component of the RLN in A) the newborn kitten
( X3500) and B) young adult cat (X2000). The largest fibers are the first to acquire
myelin sheaths while the small fibers surrounded by Schwann cells (arrows) do not

myelinate for 1-2 months. bv - Blood vessels.

nerve. The scattered labeled nerve fi
bers to each of these muscles collect in
one-half of the RLN before entering
the larynx (Fig. 7). This arrangement
exists 1 to 2 em inferior to the larynx
also and probably reflects the gathering
of abductor and adductor nerve fibers
preparatory to forming anterior and
posterior nerve branches within the lar
ynx. However, these fibers are evenly
distributed at levels closer to the brain
stem. This finding is based on the iden
tification of labeled axons in the intra
cranial vagus rootlets 18 hours after in

jection of HRP into the TA muscle.
This anatomical information suggests
that the transected ends of a cut RLN
should be precisely realigned in order
to achieve accurate regeneration of
these two groups ofaxons to their re

spective muscles.

Moreover, these motor axons tend to
travel in groups of two or three fibers
in this distal portion of the RLN (Fig.
7) . Such an arrangement may have

significance in the innervation of the
muscle bundles supplied by them. In
formation about the density of muscle

units per nerve fiber may be helpful
in explaining this anatomical distribu
tion. These labeled fibers included
myelinated fibers measuring 2,u to 5f.L
in diameter and a few small nonmye
linated axons of less than 2f.L diameters.
No labeling was found in the small fi
ber sensory component of the RLN.
Therefore, the labeled axons probably
belonged to motor neurons supplied by
the nucleus amgibuus.

Among the neural components in the
RLN, the large diameter fibers (motor
fibers from the NA and sensory fibers
from muscle spindles) are probably the
first to become functional soon after
birth. Myelination of fibers in the kitten
RLN occurs initially with large fibers
while those of less than 2f.L diameters
do not acquire myelin sheaths for at
least four to eight weeks of age (Fig.
8). This fiber category includes the
small diameter sensory component to
tracheal mucosa and small motor nerve

fibers from the retrofacial nucleus. Since
tracheal afferent pressure receptors
have been shown to be significant in
the initiation of upper airway protec-
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course of the vagus nerve. The motor
fibers collect into abductor and adduc
tor halves of the RLN before entering
the larynx. The implication of this ar

rangement is that theories. based on a

vulnerable position of a particularThe results of these experiments have
group of motor neurons are not tenable

demonstrated that the laryngeal motor in the vagus nerve but may be in the
neurons can be separated into abductor RLN. It is possible, however, that a
and adductor groups within the brain- metabolic injury such as anoxia could
stem nuclei but the axons of these two selectively affect the abductor neurons

groups of motor neurons are mixed in the brain stem because of a phylo
throughout the central and peripheral genetic predisposition to injury."
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SUMMARY - A technique of exposure and preservation of the recurrent laryngeal nerve

at the very onset of thyroidectomy and preservation of the external branch of the superior laryn
geal nerve at the close of the procedure is described, which is believed to afford maximum pro
tection to these nerves during total thyroid lobectomy and isthmusectomy as well as total thy
roidectomy. At the same time, preservation of the parathyroid glands is achieved. In 120 ex

posures and preservations of the recurrent laryngeal nerve there have been no instances of a

single permanent paralysis of this nerve. In III total thyroid lobectomies in which the external
branch of the superior laryngeal nerve was placed in jeopardy, only one patient had a slight
bowing of the vocal cord with excellent voice function during a limited follow-up period.

Since the remarkable contributions to

thyroidectomy made by Kocher,' there
have been modifications by various sur

geons. Kocher's technique was basically
medial mobilization of the thyroid lobe
after ligation of the lateral veins. Hal
sted 2 wrote a detailed treatise of the
surgery of goiter and his techniques in

1920, and modified Kocher's technique
by delivering and dividing the superior
pole vessels before mobilization of the
thyroid lobe. Lahey" emphasized dem
onstration of the recurrent laryngeal
nerve. Recent reviews of the history of
thyroid surgery are detailed by Thomp
son" and Sedgwick." Many surgeons ad
vocated the identification and ligation
of the inferior thyroid artery laterally
at an initial stage and this then would
lead to the recurrent laryngeal nerve.

Other surgeons avoided identification
of this nerve stating that identification
was not necessary and actually predis
posed to injury of the nerve. Identifica
tion

-

of the recurrent laryngeal nerve has
varied from palpation to exposure, some

utilizing the operation microscope," the
main approach, however, being in the
vicinity of the inferior thyroid artery

with the lobe reflected medially.
Another site of identification of the
nerve described by Wang" is at the in
ferior corner of the thyroid cartilage.
Of all the literature searched, only
Sedgwick" mentions that the nerve may
be sought lower in the neck in the
groove between the esophagus and the
trachea but then only after it is not
found by the routine method in its re

lation to the inferior thyroid artery us

ing the lateral approach. The literature
is profuse with accounts relative to re

current nerve injury following thyroid
surgery. These vary from 0.3% to as

high as over 13%. A recent report by
Holt et al8 indicates a 1.84% permanent
paralysis of the recurrent laryngeal
nerve following thyroid surgery.

The basic thyroid procedure at the
present time is total thyroid lobectomy
and isthmusectomy and this mandates
identification of the recurrent laryngeal
nerve if it is to be preserved.

Described herein is. an approach to
the exposure and preservation of the
recurrent laryngeal nerve and preserva
tion of the external branch of the supe
rior laryngeal nerve during total thyroid

From the Department of Otolaryngology, State University of New York at Buffalo, and the
Department of Otolaryngology and Head & Neck Surgery, Sisters of Charity Hospital of Buffalo.
New York. Supported in part by Contract No. N01-CN-55257 with the National Institute of
Health, Education and Welfare.
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lobectomy and isthmusectomy which
varies from the methods previously re

ported. This technique consists in the
identification of the recurrent laryngeal
nerve just above the superior thoracic
inlet at the very onset of the operative
procedure prior to any mobilization of
the gland or ligation of any vessels, with
the possible exception of the inferior
thyroid vein or veins. Although the ex

ternal branch of the superior laryngeal
nerve to the cricothyroid muscle was

originally exposed, it was found that by
careful dissection of the superior pole of
the thyroid that this small nerve could
be displaced superiorly and the lobe in

feriorly without any significant injury
even though it was not exposed. This
is achieved by performing this stage of
the total thyroid lobectomy at the very
end of the operation. It should be noted
that the other significant branch of the
external branch of the superior laryn
geal nerve to the inferior constrictor
muscle of the pharynx is usually some

what cephalic to the superior pole of
the thyroid. In any event, the technique
applied to preservation of the branch
to the cricothyroid muscle also applies
to this other branch. .

The technique of identification and
preservation of the recurrent laryngeal
nerve follows the basic principle of
parotid salivary gland surgery during
which the main trunk of the facial nerve

is first identified before its division and
prior to any mobilization of the parotid
salivary gland. Just as this. basic prin
ciple has been highly efficacious in

parotid surgery in preservation of the
facial nerve, so too has it been in thy
roid surgery in the preservation of the
recurrent laryngeal nerve. It should be
noted that occasional temporary facial
paralysis may ensue, but all have re

covered if the nerve is identified and
preserved.

In addition to the advantage of iden
tification of the main trunk of the recur

rent laryngeal nerve prior to its divi
sion-which divisions might be injured
since the actual number of branches
varies-an added advantage is the fact
that a nonrecurrent inferior laryngeal
nerve'''? will be suspected when it is

Fig. 1. The recurrent laryngeal nerve

triangle formed by the trachea and esopha
gus medially, the common carotid artery
laterally and the inferior pole of the thy
roid lobe superiorly, is depicted. The apex
is thus inferior, corresponding with the
superior thoracic inlet, the site where the
recurrent laryngeal nerve is first iden
tified prior to any other dissection of the
lobe. The inferior pole of the lobe has
been rotated superiorly and the isthmus
transected to further expose the posterior
suspensory ligament.

not found at this lower location. With
anomalies of the subclavian artery, the
"recurrent" nerve may not be recurrent
on the right side and pass directly from
the vagus nerve to reach the larynx by
passing deep to the lateral border of
the midportion of the thyroid lobe.
This is exactly the region which some

surgeons utilize to expose the inferior
thyroid artery, and thus place this non

recurrent laryngeal nerve in jeopardy.
This is one area at which the recurrent
nerve is very vulnerable; the other is
at the posterior suspensory ligamentY
Although this vascular anomaly of the
subclavian artery is more common on

the right side, it can occur on the left
side with a right-sided aortic arch and
a concomitant anomalous left sub
clavian artery.

TECHNIQUE
The complete technique of total thy

roid lobectomy has been described in
more detail elsewhere." The main trunk
of the recurrent laryngeal nerve is first
exposed inferior to the inferior pole of
the thyroid lobe in a triangle (Fig. 1)
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Fig. 2. A) The recurrent laryngeal nerve triangle is exposed by blunt dissection with
the inferior pole of the thyroid displaced superiorly. The strap muscles are usually not
transected. If need be, they are sectioned superiorly to preserve their nerve supply from
the ansa hypoglossal. B) The nerve is carefully exposed but not mobilized nor retracted.
Neither suction nor cautery is used in the vicinity of the nerve. Sharp toothed clamps,
hooks or rakes are not utilized to grasp the lobe. C) Transection of the isthmus at the
contralateral lobe or a small portion of the juxtaposed contralateral lobe is also removed.
The dotted line indicates the incision through the anterior suspensory ligament. D) Ex
posure of the posterior suspensory ligament with the recurrent laryngeal nerve branches
to the larynx passing deep to the ligament. One or more smaller branches appear to go
to the esophagus.

bounded by the trachea and esophagus
medially, the common carotid artery
laterally and the thyroid lobe superior
ly. The apex of this triangle faces in

feriorly. The technique (Figs. 2, 3) in
volves blunt dissection at the apex of
this triangle using Langenbeck retrac-

tors laterally and at times medially. The
nerve is usually at a depth equivalent
to or slightly more anterior than the
tracheoesophageal sulcus. The nerve may
be close to the sulcus or several centi
meters lateral. At times the right nerve

has been seen to enter this triangle
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Fig. 3. E) Identification and preservation of the parathyroid glands. F) The thyroid
lobe is now attached only by the superior thyroid artery and vein and the posterior
suspensory ligament. G) Closer view which demonstrates the branches of the recurrent

laryngeal nerve to the larynx deep to the posterior suspensory ligament and the close as

sociation of the inferior laryngeal artery. Deep to this ligament and slightly medial is a

portion of thyroid lobe which may extend slightly behind the lateral tracheal border.
This is a portion of the lobe which is apt to be overlooked. In one patient the carcinoma
was in this portion. H) The posterior suspensory ligament has been transected and the
remaining attachment of the thyroid lobe is the superior thyroid artery and veins. The
external branch of the superior laryngeal nerve to the cricothyroid muscle is closely re

lated to these vessels. Minimal traction to the thyroid lobe is applied inferiorly while 1
to 2 em of the vessels are cleared and skeletonized. Thus this nerve is carefully displaced
superiorly. It is not necessary to expose the nerve if careful clean dissection is accomplished
around the vessels at their attachment to the superior pole of the thyroid lobe. I) With
the vessels well exposed and the nerve displaced superiorly, the artery and veins are se

cured with a free proximal tie and a distal suture ligature. Clamps are not used. J) The
completed total thyroid lobectomy and isthmusectomy with exposure and preservation of
the recurrent laryngeal nerve and preservation of the external branch of the superior
laryngeal nerve.
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Fig. 4. Anatomic dissection of the right
thyroid lobe in a fresh cadaver specimen
demonstrating the recurrent laryngeal
nerve triangle and the posterior suspen
sory ligament. The recurrent nerve is
tagged (never in an operation) as it passes
deep to the ligament. A small vessel is
seen along the inferior edge of the liga
ment.

laterally from behind the common caro

tid artery passing .superiorly and medi
ally in an oblique course. The esopha
gus is apt to be slightly more to the left
of the midline and thus the left nerve

may be very close to the esophagus or

as far lateral as several centimeters. The
inferior parathyroid gland should be
identified at this stage of the dissec
tion. Occasionally, one or more para
thyroid glands are literally surrounded
by thyroid tissue. Problems associated
with this occurrence are obvious when
total thyroidectomy is performed. Total
thyroid lobectomy with exposure and
preservation of the recurrent laryngeal
nerve, although associated with less in

jury to the recurrent nerve, rnay be as

sociated with a higher incidence of
either removal of or impairment of the
blood supply to the parathyroid glands
from the inferior thyroid artery, and
occasionally from the superior thyroid
artery'" unless special care is taken. The
use of suction as well as mobilization of
the nerve is to be avoided. The nerve is
thus exposed at a point prior to its
division into two or more branches.
Many times small branches can be seen

passing toward the esophagus. The isth-
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mus is now transected along its contra
lateral side. The anterior suspensory
ligament of the thyroid may be tran
sected at this stage or after the next

stage. The branches of the recurrent

laryngeal nerve are now followed up
wards as they pass deep to the pos
terior suspensory ligament to the thy
roid-' (Fig. 4).

When this ligament is exposed dur
ing total thyroid lobectomy and isth
musectomy, a small Mixter clamp is in
serted under the ligament, and with the
recurrent laryngeal nerve and its
branches in full view, the ligament is
transected with a No. 15 blade knife
as close to the trachea and cricoid car

tilage as possible. It is at this point that
a small amount of thyroid tissue may
be adherent to the ligament and/ or tra
chea. Care must be taken to remove

this without injuring the trachea or in

juring the branches of the recurrent

laryngeal nerve. It may be in this area

that occasionally a postoperative scan

will reveal some residual thyroid tissue
if this precaution is not taken or there
may be some thyroid tissue completely
separate from the lobe of the thyroid.
This separate benign thyroid tissue has
been verified in one thyroid lobectomy
at the time of surgery. The full course

of the nerve and its branches now

comes into full view as well as the deep
portion of the thyroid lobe which may
extend more medially and slightly be
hind the trachea. It is impossible to

perform a total thyroid lobectomy un

less than anatomic relationship is appre
ciated. During this entire dissection,
identification and preservation of the
parathyroid glands must be also of
paramount concern to the surgeon.,

As the surgeon concentrates on the
preservation of the recurrent nerve and
its branches, he must be aware that the
parathyroid glands and their blood sup
ply are placed in jeopardy. The para
thyroid glands may be at a slightly
more superficial plane of dissection
than the nerve or attached to the cap
sule of the thyroid or actually sur

rounded by thyroid tissue as mentioned
earlier. Attie and Khafif'" state that in
this latter situation the parathyroid
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glands are only in folds within the thy
roid and can be dissected free. We have
had no experience with this maneuver.

Following removal of the thyroid lobe
the capsule is carefully inspected for
any tissue resembling the parathyroid
gland. Positive identification by frozen
section of a portion of the tissue in

_ question can then be achieved. Reim

plantation of the parathyroid gland if
need be can be performed utilizing thin
sections of the gland;" Reimplantation
can be in muscle or skin 0 with certainty
that cancer is not being reimplanted.

However, no regard is placed for the
relationship of the inferior thyroid
artery to the nerve and its branches
since this relationship is so varied.
Heed" reported 28 variations of this
relationship. The vessel may have di
vided before it reaches the nerve; it

may be anterior or posterior and pass
between the nerve and its branches or

it maybe anomalous. If feasible, the
arterial supply to the parathyroid
glands is preserved. Hence, more distal
ligation of one or more branches of the
inferior thyroid artery is performed
close to the thyroid gland as advocated
by Halsted" rather than a more proxi
mal and lateral ligation of the vessel as

is too often performed. Distal ligation
may facilitate preservation of the
smaller branches of the parathyroid
gland. The thyroid lobe and isthmus
are now attached only by the superior
thyroid artery and veins. It is at this
point that in the original operation the
external branch of the superior laryn
geal nerve to the cricothyroid muscle
was exposed to be preserved. This
nerve is the tensor of the vocal cords
and its injury may cause hoarseness as

well as loss of control of pitch of the
voice. This can be a catastrophe in the
singer. This nerve is usually intimately
associated with the superior thyroid
artery and veins. The nerve may pass
between branches of the superior thy
roid artery in 6% of the patients. IS In
time it was found that by slight down
ward traction ( Fig. 3H & I) of the
thyroid lobe with careful blunt dissec
tion to expose 1 to 2 em of the superior

*Feind CR: Personal communication.

thyroid artery and veins at their junc
tion with the superior pole of the thy
roid lobe, actual exposure of the nerve

was not necessary. This type of dissec
tion was and is satisfactory to avoid any
significant injury to this vital nerve by
displacing it superior to the site of liga
tion and suture ligation of these ves

sels. Free ligatures are utilized; clamps
are not utilized since they are apt to in

jure the nerve. Thompson' strongly ad
vocates individual ligation of the artery
and vein to avoid injury to this nerve.

Another argument for independent li
gation of the artery and veins is the
avoidance of the reported complication
of arteriovenous fistula if both the ar

tery and veins are ligated together. We
have not encountered this problem and
usually ligate both vessels together un

less their separation is easily facilitated.

Although rare, the surgeon should be
aware of the possible high location of
the thymus gland. Thymus tissue has
been encountered just above, and at ..

tached to the superior pole of the thy
roid lobe.

In some instances there is a somewhat
more lateral and thinner (Fig. 6C) leaf
of the posterior suspensory ligament
which passes posterolaterally and deep
to the lobe. This is of little significance
unless a total thyroidectomy (Figs. 5,
6) is planned from the onset. In such
instances the technique varies in that,
after the recurrent nerve is identified
and dissected up to the posterior sus

pensory ligament, the lobe is reflected
medially rather than superiorly and
laterally. The isthmus is not transected.
The superior pole vessels can now be
ligated and transected with diligent
care, as previously described, so as not
to injure the external branch of the
superior laryngeal nerve, or this step
can follow the transection of the pos
terior suspensory ligament. The tech
nique follows the basic principles de
scribed above during total thyroid lo
bectomy. The recurrent nerve and its
branches may now appear lateral and
posterior and at times almost overlie
the posterior suspensory ligament as the
surgeon reflects the lobe medially. The
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Fig. 5. A) Technique of total thyroidectomy is similar to total lobectomy at the on

set in that the main trunk of the recurrent laryngeal nerve is first identified in the apex
of the recurrent nerve triangle at the superior thoracic inlet. B) The superior artery and
veins are exposed and dissected with downward traction on the superior pole of the thy
roid lobe. The precautions and technique of avoiding injury to the external branch of the
superior laryngeal nerve are similar to those as described in Fig. 3, Steps H & I. The
Mixter clamp pictured is only used to facilitate passage of the free ligature and not used
to clamp the vessels.
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Fig. 6. C) The somewhat inconstant inferior leaf of the posterior suspensory ligament
is 'demonstrated with a small Mixter clamp underneath. D) The main thick portion of
this ligament is now transected from its attachment to the cricoid cartilage and the first
tracheal ring area. The recurrent laryngeal nerve and its branches are in full view. The
left lobe is then removed as described in Figs. 2 and 3.
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ligament is transected with the nerve

and its branches in full view. The dis
section is carried across the trachea
after section of the anterior suspensory
ligament. Total thyroidectomy is then
completed with both lobes and isthmus
attached by performing a similar pro
cedure on the contralateral side, by fol
lowing the technique of total lobectomy
and exposure of the contralateral recur

rent laryngeal nerve at the superior
thoracic inlet in the apex of the previ
ously described recurrent laryngeal
nerve triangle.

DISCUSSION

The posterior suspensory ligament.'!
ligament of Berry, is extremely impor
tant in the preservation of the recurrent

laryngeal nerve and its branches during
total thyroid lobectomy. Berry de
scribed this ligament in 1888 and
stressed its importance in thyroid sur

gery. Anatomists also described this lig
ament in the latter part of the 19th
century. This ligament, the pedicle of
the thyroid gland, is entirely separate
from the anterior suspensory ligament
of the thyroid. This posterior suspensory
ligament attaches the medial and deep
portions of each lobe of the thyroid
gland to the lateral side of the cricoid
cartilage and to the posterolateral side
of the upper trachea. It is thus a sig
nificant surgical landmark since:

1. The recurrent laryngeal nerve

passes deep to the ligament which is
close to the larynx.

2. Deep to the ligament is a posterior
medial portion or the thyroid lobe
which otherwise might be overlooked.

3. Deep to the ligament or along its
inferior edge course small vessels in

cluding the inferior laryngeal artery,
vessels of significance only if their
bleeding tempts the surgeon to clamp
them indiscriminately, since injury to
the recurrent laryngeal nerve may oc

cur.

4. The recurrent laryngeal nerve al
most always divides into two or more

branches proximal to this ligament. It
is very important to visualize all these
branches to avoid injury to anyone of
them.

Berlin'" and Thompson" have de
scribed this ligament and stressed its

importance in relation to the recurrent

laryngeal nerve, otherwise this ligament
is strangely seldom referred to in the
American surgical literature. This ap
parently is due to the fact that thyroid
surgery so often consisted in leaving a

posterior portion of thyroid tissue, thus
allegedly protecting the recurrent laryn
geal nerve and actually protecting the
parathyroid glands, yet injury to the
recurrent nerve occurred. The patients
who had bilateral abductor vocal cord
paralysis were obvious. Some of the
others with unilateral paralysis were

surely missed unless indirect laryngo
scopy was performed. Indirect laryngo
scopy must be performed both pre
operatively and postoperatively. Evalu
ation of the mobility of the vocal cords
and the characteristics of the free edge
of the vocal cords; e.g., bowing, irreg
ularity and/ or flabbiness should be
noted. Of these latter abnormalities,
bowing seems to be the most important
indication of injury to the external
branch of the superior laryngeal nerve.

The involved vocal cor-d also may be at
a slightly lower plane. Direct laryngo
scopy in the operating room at the close
of thyroid surgery is not a certain meth
od of evaluation of vocal cord function
since the plane of anesthesia can inter
fere with vocal cord motion. Voice
status is another deceptive guide since
compensatory action of a mobile con

tralateral vocal cord can mask a vocal
cord paralysis unless the patient is a

singer. Holinger et al20 reviewed the
etiology of bilateral abductor vocal cord
paralysis in 240 adult patients. Of these,
138 (58%) were the result of thyroidec
tomy. The technique of subtotal lobec
tomy was utilized since most of the thy
roid surgery was concerned with be
nign, nontoxic and toxic goiter. How
ever, since most surgery now is directed
toward the possibility of carcinoma,
total lobectomy and isthmusectomy are

the basic procedures. Frozen section is

always obtained after lobectomy.
Whether total thyroidectomy is to be
performed depends on the findings at
the time of operation, the histology of
the disease as well as the philosophy of
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the surgeon. In Grave's disease a radi
cal subtotal operation has been per
formed, leaving a small portion of the
superior pole. More recently, total thy
roidectomy is performed following the
suggestions of Perzik." Regardless, the
recurrent laryngeal nerve and its
branches must be exposed to be pre
served.

The presented series of patients is

primarily concerned with those in
which total lobectomy or total thyroid
ectomy has been performed, thus plac
ing laryngeal nerves either unilaterally
or bilaterally in jeopardy. Also included
are those in whom radical subtotal
lobectomy on one side, combined with
total lobectomy on the opposite side,
was performed. In radical subtotal lob
ectomies a small portion of the superior
pole is preserved. Hence, only the re

current laryngeal nerve is placed in

jeopardy and not the external branch
of the superior laryngeal nerve.

RESULTS

This series consists of 107 determinate
consecutive patients in whom 120 re

current laryngeal nerves and 111 ex

ternal branches of the superior laryn
geal nerve were at risk. Eleven patients
were considered indeterminate in that
although they had no permanent injury
to the recurrent laryngeal nerve, other
details of review were not available.
Patients were selected for surgery pri
marily because of the relative probabil
ity of carcinoma, pressure symptoms or

medically unmanageable toxic goiter.
For calculation of the incidence of

carcinoma and preoperative fixed vocal
cords, the series includes an additional
10 patients, bringing the total to 117
patients. Five of these patients had
isthmusectomy with or without a small
portion of a lobe, having had the sur

gery because of the possibility of car

cinoma. Four had a preoperative fixed
vocal cord on the side operated upon
and one patient had a total thyroidec
tomy with laryngectomy for carcinoma
of the thyroid. These additional ten pa
tients are not included in the recurrent

laryngeal nerve series since the recur

rent laryngeal nerve was not at risk.
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TABLE 1. DETE:RMINATE CONSECUTIVE
EXPOSURES AND PRESERVATIONS OF

RECURRENT LARYNGEAL NERVE

(N = 120)

Total lobectomies

Radical subtotal lobectomies

Vocal Cord Paralysis or Weakness

Paralysis - Permanent 0
Transitory 12
Time range of recovery
a) minimum - 2 days
b) maximum - 9 mo

III

9

Weakness - Permanent 0
Transitory 5
Time range of recovery
a) minimum - 1 mo

b) maximum - 6 mo

Vocal Cord Bowing Among
Total Lobectomies

Persistent slight bowing
(limited follow-up) 1

Transitory 1

Sixteen of these 117 patients had car

cinoma, an incidence of 13.3%, and 9
patients had a preoperative fixed vocal
cord, an incidence of 7.7%.

Table 1 demonstrates that in the de
terminate consecutive series, of 120 ex

posures and preservations of the recur

rent laryngeal nerve, there has not been
any permanent paralysis of the nerve.

Temporary paralysis of the recurrent

laryngeal nerve occurred in 12 patients
( 10%). Time to complete recovery
ranged from two days to nine months.

Table 2 lists these patients with tem

porary paralysis of the recurrent laryn
geal nerve as to diagnosis. It is in

teresting to note that chronic thyroiditis
presents the highest risk to vocal cord
paralysis, temporary though it maybe.
One patient with chronic thyroiditis re
quired tracheostomy, the only tracheos
tomy in the entire series. This was

necessary one-half hour postoperative
following a left total lobectomy with
exposure and preservation of the recur

rent laryngeal nerve and a right partial
lobectomy without exposure of the
nerve. Both vocal cords regained nor

mal motion, the left in three weeks and
the right in six months.

Five patients had temporary weak-
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TABLE 2. PATIENTS WITH TEMPORARY
VOCAL CORD PARALYSIS (N = 12)

Carcinoma

Thyroiditis
Carcinoma & Thyroiditis
Adenoma

Colloid goiter & adenoma

Colloid nodule

Nodular goiter, substernal

Parathyroid adenoma, bilateral

Total

ness of a vocal cord with recovery
ranging from one month to six months.
Evaluation of weakness of abduction
and adduction of a vocal cord can be
quite subjective and variable.

It was also demonstrated that, in 111
total lobectomies in which the external
branch of the superior laryngeal nerve

was placed in jeopardy, only one pa
tient had slight bowing of the vocal
cord with initial intermittent hoarse
ness and a complaint of inability to

"sing as loud." At eight months, there
was slight bowing with good motion
and her voice was very strong- "yell like
crazy." Unfortunately, she died of other
causes and complete follow-up was not

possible.
It should not be inferred that a re

current laryngeal nerve paralysis with
a mass in the thyroid is always asso

ciated with or invaded by a malignant
tumor. Out of the nine patients from
the total series of 117 with a preoper
ative fixed vocal cord, five had benign
disease and four or 44% had malignant
disease. Since nine patients in them
selves are a small series, using Bayesian
confidence intervals (and a flat prior
distribution), one infers with 99% con

fidence, that there is less than a 78% in
cidence of malignant disease among pa
tients presenting with a thyroid mass

and fixed vocal cord (eliminating from
consideration those patients with ana

plastic carcinoma). That is, with 99%
confidence, at least one-fifth of such
patients can be expected to have be
nign disease and hence likely to benefit
from preservation of the recurrent lar-

TABLE 3. PATIENTS WITH
PREOPERATIVE FIXED VOCAL CORD

(N = 9)
1

3 Carcinoma
Papillary 1

1 Mixed papillary & follicular 2

1 Follicular 1

1 Nodular goiter 3

2 Parathyroid adenoma 1

2 Normal thyroid 1

1 Total 9

12 yngeal nerve if surgically feasible.
These figures only refer to those patients
undergoing thyroid lobectomy or total
thyroidectomy and exclude patients
with nonresectable anaplastic carcinoma
of the thyroid glands who rnay have
had vocal cord paralysis. One of the
patients with anaplastic carcinoma
treated with methotrexate and radio
therapy had return of vocal cord func
tion during treatment. Four of these
nine patients with a preoperative fixed
vocal cord had the recurrent laryngeal
nerve exposed and preserved and one

of these patients had return of function.
The histologic diagnosis of this speci
men was benign adenomatous goiter.
Table 3 is a classification of these nine
patients. In one patient the recurrent

laryngeal nerve possibility could have
been preserved since the final diagnosis
was nodular goiter. In another patient
with a large parathyroid adenoma21

as

sociated with a cold nodule on scan

(albeit in the contralateral lobe), on

histologic section the recurrent nerve

was actually split into filaments and
each filament surrounded by para
thyroid tumor so that complete remov

al of the adenoma would have been
impossible without sacrifice of the re

current laryngeal nerve. Although sev

eral pathologists have insisted that this
parathyroid lesion is benign, its inva
sion of the recurrent laryngeal nerve

seems to indicate a malignant parathy
roid tumor.

Hence it would seem that the main
guidelines for the deliberate sacrifice of
the recurrent laryngeal nerve should
include the following findings:

1. Ipsilateral vocal cord paralysis.
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TABLE 4. POSTOPERATIVE CLINICAL HYPOCALCEMIA

Hypocalcemia
Surgical Procedure No. of Patients Transitory Persistent

Total lobectomy 77 3 0

Total lobectomy with subtotal
6 Por partial lobectomy 26

Total thyroidectomy 9 3 2�
*Patients with carcinoma who had tracheoesophageal node dissection,

ical hypocalcemia is listed in Table 4.
This includes 112 patients in whom the
parathyroid glands were placed in

jeopardy. Five of the 117 patients are

excluded since only isthmusectomy was

performed. Although aberrant para
thyroid glands have been reported in
or close to the isthmus, it is most likely
that such patients have other parathy
roid glands not placed in jeopardy.
None of these five patients developed
hypoparathyroidism. Three patients
with thyroid cancer are the only ones

with persistent hypocalcemia due to
the tracheoesophageal node dissections.

2. Reasonable certainty of the diag
nosis of malignant disease.

3. Gross invasion of the nerve by
the neoplasm or proximity of a malig
nant neoplasm in such a fashion as to

compromise the resection if the nerve

were to be preserved. .

Thus, vocal cord paralysis by itself
is not an indication to sacrifice the
nerve. This makes it more imperative
to first expose' the nerve as far away
from the thyroid gland as possible.
That places the point of identification
at the superior thoracic inlet in the
apex of the. recurrent nerve triangle as

herein recommended.

One last word regarding recurrent

laryngeal. nerve paralysis following thy
roidectomy is to mention a single ex

perience in which a patient was seen

about one-half hour following operation
by another surgeon with a bilateral ab
ducted vocal cord paralysis. Since the
surgeon had not exposed either nerve

and was not certain of either nerve's
integrity, the operative wound was re

explored. Each recurrent laryngeal
nerve was caught in a tie about the in
ferior thyroid artery. Each tie was re

located, thus freeing each nerve. A tra

cheostomy was performed. Both nerves

regained function within one year's
time.

Data relative to

Evaluation of postoperative hypo
calcemia is somewhat confusing, in that
the clinical signs of the Chvostek and
Trousseau tests do not necessarily cor

respond with the serum calcium lev
els, whether bound or unbound. Tin
gling sensation seems to be as good an

evaluation of this complication as any
other symptom or sign or laboratory
test. The management of these patients
with hypocalcemia has not been that
great a problem as other authors have
reported. The one exception has been
a patient, not germane to this presenta
tion' who had a total laryngectomy and
unilateral thyroid lobectomy and radi
cal neck dissection for laryngeal can

cer who developed hypocalcemia six
to eight months following surgery. The

postoperative clin- etiology is obscure.
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REINNERVATION OF THE UNILATERALLY PARALYZED LARYNX

HARVEY M. TUCKER, MD

CLEVELAND, OHIO

SUMMARY - Because of early success with reinnervation of the abductor musculature of
bilaterally paralyzed larynges, experimental work and ultimately surgery in human patients has
been undertaken to endeavor to apply the same basic concept to reinnervation of the unilaterally
paralyzed larynx. A nerve-muscle pedicle is obtained from the omohyoid muscle in a manner

identical to that previously reported. The lower 50% of the thyroid ala is carefully removed out

side the perichondrial envelope and the lateral fibers of the thyroarytenoideus muscle (major
laryngeal adductor) is exposed. The previously repaired nerve-muscle pedicle is inserted into
this muscle to complete the procedure. The procedure has been undertaken in nine cases to date
where the degree of posterior glottic chink, usually because of a concomitant superior nerve

paralysis, was felt to be too great to be adequately managed by Teflon® injection. Some degree
of spontaneous return of adduction was accomplished in all nine cases.

Experience over the past four years
with the nerve-muscle pedicle tech
nique for reinnervation of bilaterally
paralyzed larynges has shown that it is

possible to restore voluntary, appropri
ate abduction of at least one vocal cord,
without further loss of residual voice.':"
This apparent success has led us to seek
areas for application of this approach
in rehabilitation of other types of pa
ralysis about the head and neck. The
following report deals with our early
experiences with the use of the nerve

muscle pedicle technique, suitably
modified, in selective restoration of ad
duction for unilaterally paralyzed vocal
cords.

The underlying concepts upon which
the nerve-muscle pedicle technique are

based include: 1) avoidance of the
need to section and/or anastomose
nerve structures and 2) selective rein
nervation of only those muscle groups
needed. In this manner, the problems
inherent in those methods for laryngeal
reinnervation reqmrmg anastomosis,
such as loss of nerve fiber population,
neuroma formation, and, most impor
tant, dyssynergia and inappropriate re

innervation of abductor with adductor
fibers are avoided. It has been demon
strated that most of the motor end-

plates of the strap muscles are concen

trated within a relatively short dis
tance from the actual point of entry of
the nerve." The nerve-muscle pedicle
preserves most of these intact, avoiding
the above-mentioned problems, most of
which are the result of retrograde de
generation and regeneration that occur

when nerve fibers are cut. An additional
advantage of this technique is the more

rapid return of function (2 to 12 weeks)
seen, as compared with the time needed
for return of function with anastomosis

(9 to 18 months":"}. This rapid return
is thought to be due to the need to
wait only for muscle of the pedicle to
heal to the recipient bed sufficiently to

permit propagation of incoming im

pulses in the preserved nerve fibers,
thus avoiding the delays due to degen
eration and regeneration. Selective re

innervation of only those muscles
needed to restore the desired function,
(i.e., the posterior cricoarytenoid mus

cle) also helps to avoid inappropriate
return of motion, as has been reported
with anastomotic reinnervation tech
niques.'

Most patients who have suffered uni
lateral vocal cord paralysis either regain
spontaneous function or satisfactorily
compensate within a few months of
injury. It is generally agreed that the

From the Department of Otolaryngology and Communicative Disorders, The Cleveland Clinic,
Cleveland, Ohio.
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Fig. 1. Surgical anatomy of the ansa hypoglossi and nerve-muscle pedicle from the
anterior belly of the omohyoid muscle. Note stay sutures placed immediately adjacent to
the point of entry into the muscle.

procedure of choice for those who do
not achieve a satisfactory restoration of
voice or cough is Teflon® injeotion.v"
This procedure does have its limita
tions, however. To begin with, Teflon®
injection does not restore shortening or

tensioning ability to the paralyzed cord.
The presence of the bolus also may
change the mass characteristics of the
cord, thus affecting its passive vibra
tory qualities. Furthermore, defects of
the posterior glottic chink left after in

complete compensation exceeding 2-:-3
mm are difficult to correct completely
with Teflon® alone. Such larger defects
are often seen in cases wherein both the
recurrent laryngeal nerve and either the
entire superior laryngeal nerve or at
least its external branch are paralyzed.'?
Until now, such patients could be man

aged effectively only by surgical medi
alization of the paralyzed cord.

In an effort to overcome these dif
ficulties and.. perhaps, to restore better
pitch control, stronger voice and good
cough capabilities, the nerve-muscle
pedicle technique has been modified
and applied to nine patients suffering
from unilateral vocal cord paralysis.

PATIENT SELECTION

To the present time, this procedure
has been reserved for patients with uni
lateral vocal cord paralysis showing evi-

dence of involvement of both the super
ior and recurrent laryngeal nerves, as

manifested by posterior glottic defect
greater than 3-4 mm and bowing of the
paralyzed cord.l" In addition, a mini
mum of six months has been allowed
to elapse after known onset of the pa
ralysis to permit possible spontaneous
reinnervation or compensation. Each pa
tient has had voice recording and print
ing performed preoperatively, as well
as at suitable postoperative intervals.
In the first two patients, pre- and post
operative EMGs of the vocalis muscle
were also performed. The fact that the
proposed procedure was experimental
and that either surgical medialization
and/ or Teflon® injection were proce
dures of choice that offered reasonable
chances for success was made clear.

TECHNIQUE
Under general anesthesia with brief

systemic paralysis, direct laryngoscopy
is performed without intubation. The
paralyzed arytenoid is palpated to de
termine that it is passively mobile. If
the arytenoid is found to be fixed, sur

gical medialization of the paralyzed
cord is undertaken, since reinnervation
could not succeed in such a case. If the
cord is mobile, the patient is intubated,
paralysis is reversed and the appropri
ate side of the neck is prepared and
draped for sterile surgery. A horizontal
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Fig. 2. Note that the nerve travels some

short distance between the muscle fibers
before actually arborizing to enter the
muscle proper.

incision is made in a skin crease at the
level of the lower margin of the thyroid
cartilage, beginning approximately at
the midline and extending posteriorly
to pass the anterior border of the sterno
cleidomastoid muscle. This is carried
through subcutaneous fat and the pla
tsyma muscle to expose the anterior
border of the sternocleidomastoid,
which is mobilized and retracted. In
this manner, the omohyoid muscle and
jugular vein are exposed (Fig. 1). The
main loop of the ansa hypoglossi is

usually seen through the fascia over

lying the jugular vein. This fascia is

carefully incised and the nerve traced
distally until its branch to the anterior
belly of the omohyoid muscle is identi
fied. An alternative method for identi
fying this branch is to mobilize the up
per border. of the anterior belly of the
omohyoid as far medially as possible.
If dissection is carried posteroinferiorly
along this muscle, the nerve branch
from the ansa hypoglossi will be en

countered, usually in company with a

small arterial branch to the muscle.
When the appropriate nerve has been
identified, it may be confirmed by
stimulation with a nerve tester, noting
that only the anterior belly of the omo

hyoid should contract. The nerve-mus

cle pedicle is then designed by mobiliz
ing the nerve branch, taking care not
to injure the vasa nervora which can

be seen on its surface, since these will
provide the necessary blood supply to
the pedicle. It is important to note that
the nerve branch will often travel for
a few millimeters between the muscle
bundles before actually arborizing to

enter the muscle proper (Fig. 2). This

Fig. 3. Posteriorly based perichondrial
flap outlined.

should be checked for since the block
of muscle must be taken at the actual
point of nerve entry if the motor end
plates are to be preserved intact. Stay
sutures of 5-0 nylon are placed immedi
ately adjacent to the nerve, and a block
of muscle, usually not exceeding 2-3
mm on a side, is carefully cut from the

Fig. 4. Block of cartilage removed from
lower 50% of thyroid ala.

omohyoid, so as to include the nerve

and stay sutures (Fig. 1). The pedicle
is then laid carefully aside and attention
turned to the larynx itself. A posteriorly
based flap of perichondrium is incised
and mobilized from the inferior half of
the thyroid ala (Fig. 3). Using an oscil
lating saw, most of the cartilage thus
uncovered is removed, leaving an intact
strut both posteriorly and inferiorly
(Fig. 4). This may be removed without

injuring the inner perichondrial , layer



108 HARVEY M. TUCKER

Fig. 5. Inner perichondrium opened
and lateral thyroarytenoideus muscle ex

posed and lightly "scored."

if care is exercised. The inner peri
chondrium is incised and laid back, thus
exposing the outermost fibers of the
lateral thyroarytenoideus muscle, one of
the major adductors and tensors of the
vocal cord. These fibers are separated
and/ or superficially incised (Fig. 5)

Fig. 6. Nerve-muscle pedicle in place
sutured to lateral thyroarytenoideus mus

cle.

and the previously prepared nerve
muscle pedicle is sutured into place
using the fine nylon stay sutures (Fig.
6). Two sutures are probably sufficient,
but one or two more may be placed
at this time. The outer perichondrium
is then sutured back into place (Fig. 7)
and the wound closed in layers, after

Fig. 7. Perichondrial flap returned and
sutured.

placement of a Penrose drain. No spe
cial precautions regarding oral alimen
tation, antibiotics or voice rest are neces

sary.
The patient is examined at two-week

intervals. At times varying from 2 weeks
to a maximum of 12 weeks., return of
adductive function during phonation
may be noted on indirect mirror exam

ination.

RESULTS

This procedure has now been under
taken in nine cases (Table 1). In each

TABLE 1. REINNERVATION OF THE
UNILATERALLY PARALYZED LARYNX:

RESULTS

No. Pts.

Appropriate Permanent
Adduc- Adduc-

tion and tion and
Tensioning ,) Tensioning

In
com

plete

9 4 2 3

of these, the cause of paralysis was

surgical sectioning of the vagus nerve

high in the neck in the course of re

moval of a neoplasm. Three were due
to neuromata of the vagus, two were
for malignancy, and four were because
of removal of glomus jugulare tumors.
In each case it was determined that
the ipsilateral XII nerve was intact or,
in two cases where this was not true,
EMG studies of the strap muscles
demonstrated intact nerve supply. In
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all nine patients, very weak breathy
voice, poor cough and some degree of
aspiration were present.

In all nine cases, some observable de
gree of spontaneous return of adductive
function was seen in the reinnervated
cord between 2 and 12 weeks post
operatively. In four cases there was ap
propriate, synchronous adduction and
tensioning of the reinnervated cord
with each phonatory effort. Recovery
of a normal or near normal sounding
voice, as well as good pitch control,
was observed in each of these. In two

others, the reinnervated vocal cord has
become more or less continuously ad
ducted to the midline, but can be ob
served to tense with phonation. The
voice results have been judged very
good in these two patients, as well. In
the remaining three, there has been
definite partial adduction and some ten

sioning observed, but without the abil
ity to bring the cord all the way to the
midline. In each of these there was

judged to be vocal improvement, but
not to satisfactory levels. In two of
these a subsequent small Teflon® in

jection has resulted in the desired re

turn of voice to near normal levels. All
of the patients have regained an effec
tive cough and cessation of aspiration.
There have been no complications as a

result of this procedure.
This modification of the nerve-mus

cle pedicle technique employs the
same nerve branch to the omohyoid
muscle that has been used to restore
abduction in cases of bilateral vocal
cord paralysis. It should be noted that
the strap muscles are both accessory
muscles of respiration and of phona
tion. Nerve activity increases in these
muscles with increasing respiratory ef
fort, firing occurring mostly during in

spiration. It is this reflex activity that
is necessary for restoration of abduction.
On the other hand, these same strap
muscles are voluntarily tensed during
very loud or high-pitched phonatory
efforts. It is this voluntary activity that
permits the omohyoid nerve-muscle
pedicle to successfully restore appropri
ate adduction and tensioning to the

paralyzed vocal cord.
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Teflon® injection is safe, inexpensive,
can be done under local anesthesia and
usually gives satisfactory results. It re

mains, therefore, the procedure of
choice for most cases of unilateral vocal
cord paralysis that do not either recover

spontaneously or compensate satis

factorily. It does not, however, restore

good pitch control, may interfere with
normal vibratory patterns of the vocal
cord and, at least in this author's hands,
is often less than satisfactory for larger
glottic defects. To this end, it would
appear that the nerve-muscle pedicle
technique offers promise for successful
restoration of both adduction and pitch
control in selected cases. Furthermore,
the procedure does not actually pre
clude the possibility of spontaneous re

innervation, since it does not interfere
with the recurrent laryngeal nerve nor

does it fix the arytenoid. For this rea

son, it might be considered for use in
patients who are not likely to recover

spontaneously without waiting the usu

al 6 to 12 months. We also feel that it

might be indicated even in isolated re

current nerve palsies with so-called
"valuable" voices, such as professional
singers, public speakers, actors, lawyers,
etc. In such cases, the potential for im

proved return of pitch control and vocal
quality that the nerve-muscle pedicle
technique provides could justify the
more extensive procedure. In cases not

achieving good results with this tech
nique, a Teflon® injection may still be
performed.

CONCLUSIONS

A modification of the nerve-muscle
pedicle technique for reinnervation of
paralyzed larynges has been applied in
nine cases of unilateral vocal cord pa
ralysis, with good results in six of the
nine cases. It may offer promise for
use in similar patients wherein the pos
terior glottic chink is too large to be
dealt with satisfactorily by Teflon® in

jection, or in those requiring return of
especially good pitch control and vocal
quality.
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DISCUSSION

JOHN KIRCHNER, MD: Dr. Skolnik, I think
we have heard three or four excellent presenta
tions here and I certainly congratulate the se

lection committee on having put together pa
pers that were related the way these were. The
time is short and I would like to limit my ques
tions and comments to a couple of points. Dr.
Gacek's paper was fascinating. He showed that
the retrofacial nucleus contains smaller cell
bodies than the nucleus ambiguus. Now I would
like to ask him a question on this. What is the
functional significance of this or do you have
any idea? We know, for example, that if you
put an electromyographic electrode in the pos
terior cricoarytenoid muscle that some of the
motor units are related to the respiratory cycle
and some are not. Is it possible that these dif
ferent size cell bodies might have something to
do with this? In one of the sections of the vagus
nerve he showed that the abductor fibers were

arranged in a bundle on the anterior part of
the nerve or the ventral part. Is it possible to

identify this trunk grossly in case one wanted
to transfer it to the posterior cricoarytenoid
muscle, to reinnervate it?

ROBERT LEWY, MD (Chicago, Illinois): I
would like to address myself simply to Dr.
Tucker's operation, the illustrations are beauti
ful and the procedure ingenious. Only last year
we reported 1300 cases of Teflon® injection at
this very meeting. Of the 1300 series repre
sented, over 200 cases were done by two dif
ferent laryngologists. The improvement rate
was over 90%. We did very well on pitch im
provement. It is true that we occasionally had
trouble on the posterior third of the vocal cord
closure.

Since our results with Teflon® were so good
Teflon® should certainly be the method of
choice. Dr. Tucker's operation should there
fore be reserved for the rarest of occasions. His
percentage results were only 66%%. I need to
be persuaded that this ingenious operation

works. How does one train the muscle nerve

transplant to volitional response? As of now I
cannot move my own omohyoid muscle at
command. Is a biofeedback education required?

Based on my own experience and knowledge
of available literature I am not persuaded that
the voice print or a computerized print tells
us as much as the sonogram.

Dr. Tucker is to be congratulated for his
originality and ingenuity. However, it will re

quire much more evidence to persuade me that
the qperatlon has indications.

HERBERT DEDO, MD (San Francisco, Cali
fornia): I enjoyed these papers very much. The
first comment is minor. I think Dr. Lore meant
Dr. Abis, the Arabian physician who is AC not
BC - Arabian medicine began to flourish after
the downfall of Rome, not before the Christian
era. The second thing is that as far as finding
the recurrent nerve is concerned I have iden
tified and isolated 116 of these in the last 14
months. Although we are then going ahead
and sacrificing the nerve it is just as important
to find it as when you are doing thyroid sur

gery and do not want to injure It. To identify
the nerve and make sure that I am dealing
with the main nerve trunk and not one of the
branches or occasionally even an inferior thy
roid artery branch, I have an assistant stimulate
the nerve with a facial nerve stimulator while
I go up and observe the motion of the vocal
cord via direct laryngoscope. You can get a

very nice adductive twitch of the vocal cord
and then you can be quite sure. For one thing,
it tends to be not in the tracheal esophageal
groove, as all the drawings in the book show,
because you have retracted the trachea mediallv
and the thyroid lobe laterally, so at the level of
the inferior pole of the thyroid gland it is about
a centimeter out from the tracheal-esophageal
groove.

The other thing is that I would just like to



DISCUSSION

reinforce what Dr. Lewy was saying about Tef
lon® injection: I have done over 250 Teflon®
injections now and I have not found as much
trouble as Dr. Harvey Tucker has with pitch
and tone. We have been running over 95% satis

factory pitch and tone quality and I think we

ought to fall back on the basic rule that you
do the lesser procedure and certainly Teflon®
injection under topical anesthesia at nine min
utes is less of a procedure.

I just have a question for Dr. Harvey Tuck
er: Are you doing a Teflon® injection under
direct laryngoscopy with topical anesthesia? I
think this does make it easier for the patient, it

gives you better results. The patient is not try
ing to phonate in a distorted fashion with the
head extended with a direct laryngoscope in

place. Certainly I prefer this to doing Teflon®
injection under general anesthesia except when
it is necessary because they have paraplegia
and can not sit up.

JOHN LORE, JR., MD (closing): In the ex

posure and identification of the recurrent laryn
geal nerve, I have never utilized a nerve stim
ulator nor a microscope, but rather have relied
on the surgical approach, which entails the ini
tial exposure of the recurrent laryngeal nerve

at the superior thoracic inlet. The microscope
may be of help in the identification of the re

current laryngeal nerve in a secondary opera
tion on the thyroid or the trachea where scar

tissue may obscure the nerve. The same prin
ciple holds true for the facial nerve in secon

dary surgery of the parotid salivary gland. If
the recurrent laryngeal nerve is not identified
after a diligent search, then consideration
should be given to the fact that the nerve may
be nonrecurrent, thus reaching the larynx from
the lateral position, hence, if the surgeon ini
tially utilizes a lateral approach for the iden
tification of a recurrent laryngeal nerve which,
in fact, may be nonrecurrent, difficulty in ex

posure and possible injury to the nonrecurrent
nerve may ensue. This anomaly occurs more

often on the right side, however, it may occur

on the left side, especially with patients with
transposition of the arch of the aorta and an

anomalous left subclavian artery.
RICHARD GACEK, MD (closing): I wish to

thank Dr. Kirchner for his comments and ques
tions. Concerning the function of the two dif
ferent types of neurons in the retrofacial nu

cleus and the nucleus ambiguus, I think any
thing is possible. We have determined the sizes
of the axons from the neurons in the retrofacial
nucleus and those in the nucleus ambiguus
and they are of corresponding small and large
diameters. There is evidence in the literature,
that motor muscle units with axons the size
of those from the retrofacial nucleus are re

sponsible for slow, graded tonic muscle con

tractions. Those comparable to the large axons
from the nucleus ambiguus are associated with
quick, dynamic muscular contractions. This
may offer an explanation for the two nuclei but
I think that there are other possibilities. How
ever, the fact that these nuclei are separate
means that they can be destroyed, stimulated
and studied selectively. This is the anatomical
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basis I am referring to that can be utilized ex

perimentally in the laboratory to guide destruc
tion of one or the other, and noticing the physi
ological .deficits and the neuropathological ef
fects that result. With regard to the degenera
ting motor fibers within the vagus nerve, these
represent both the adductor and abductor lar
yngeal neurons within the vagus nerve because
all of the vagus rootlets are transected. The two

types of units cannot be selectively destroyed
beyond the level of the emergence of the vagus
nerve. Looking at it in the neck under the op
erating microscope you cannot determine where
that bundle lies within the vagus nerve. That
is why I emphasized its position within the
cross section of the nerve. If you split the
vagus into anterior and posterior halves to get
the part of the nerve with the motor axons you
will have some afferent neurons in there too,
but you will have almost all the motor nerve

fibers. Low in the neck the motor laryngeal
fibers are located in the medial half of the
nerve.

HARVEY TUCKER, MD (closing): I want to
thank the discussants for their questions. Dr.
Lewy asks if we could not use Teflon® first. I
want to make the point (which I tried to make
clear in the paper) that this procedure is not

intended, nor do I think that it ever will re

place Teflon® injection as a procedure of
choice for unilateral, uncompensated vocal cord
paralysis. However, we all have seen patients
with such paralysis with an unusually large
glottic chink. I attribute this in most such
cases and in all nine of my reported cases to a

simultaneous injury of both the superior and re

current laryngeal nerve. I have found it diffi
cult to get a really excellent result with Tef
lon® alone in these cases. Now perhaps my ex

perience is different from other surgeons. The
second point is that Teflon® - albeit it pushes
the cord to the midline - is a bolus with dif
ferent mass characteristics than the tissue that
we are trying to use for vibratory function and
as such probably does change the vibratory
characteristic of the vocal cord noticeably.
Whether or not the procedure that I have de
scribed today will ever become widely used or
whether it really will give superior pitch con

trol is a difficult thing to evaluate. It is, after
all, a qualitative rather than quantitative judg
ment. We feel we can justify this to some ex

tent, based on the voice prints that we have
done, which show a Significant improvement.
Certainly this procedure is a much larger un

dertaking than a simple Teflon® injection. In
response to Dr. Dedo's question, I will tell you
that we do probably three or four Teflon® in
jections for everyone of these reinnervations
anyway, and in the time that we have been
doing it, we still consider Teflon® injection the
procedure of choice. I do the injection under
local anesthesia only but by direct laryngo
scopy. I remove the laryngoscope and have the
patient phonate without the laryngoscope in
place to satisfy myself as to voice quality and
if need be, reinsert the laryngoscope and inject
more if that has to be done. I would like to
take just a minute and make a comment re-
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garding the question about finding the recur

rent laryngeal nerve. I too, have been doing Dr.
Dedo's operation and because of it have had
occasion to identify the recprrent laryngeal
nerve. We find that the easiest way is to ap
proach the one place that we know the nerve

must be whether it is recurrent or not recur

rent and that is in relationship to the cricothy
roid joint. We approach this joint above the
level at which the recurrent or nonrecurrent
nerve may possibly be, find the nerve there
and then trace it inferiorly and, in this fashion,
I feel one can get to it every time very quickly

without having to worry about whether it is in
the normal anatomic position.

GABRIEL TUCKER, JR., MD (closing): I neg
lected to thank Dr. Norris for the privilege of
being on this program. One further comment

regarding current work. We are soliciting speci
mens; if anyone has in their possession or comes

across any anomalous stillborn or neonatal lar
ynges - they would be most welcome. The
less the pathologist does with them the better;'
if they are unsplit - that would be ideal.
Please send them to me at The Children's Me
morial Hospital in Chicago.
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,SUMMARY - Long-term stenting (3 to 12 months) with silicone rubber stents was found
successful in 12 of 14 cases (86%) with severe subglottic stenosis. A new silicone rubber stent
is described that is suitable for long-term stenting in infants or adults.

The treatment of subglottic stenosis,
whether congenital or acquired, usually
begins with a series of dilatations often
accompanied by the use of systemic or

locally injected corticosteroids. If no im

provement occurs, surgical reconstruc
tion of the stenotic area may be per
formed. In infants and young children,
if dilatations fail, surgical correction is

rarely done at the present time for fear
that growth centers in the cricoid and
upper tracheal cartilages may be dam
aged. Time becomes the treatment of
choice since, as the child and trachea
grow, the stenosis usually improves so

that decannulation becomes possible.
In adults surgical correction is per
formed if dilatations fail to correct the
stenosis and there are no medical con

traindications.

The use of long-term stenting
(greater than three months) is another
consideration in the treatment of severe

subglottic stenosis. It is the purpose of
this paper to review our experience in
15 cases of severe subglottic stenosis
treated by long-term stenting, and de
scribe a new silicone rubber stent suit
able for long-term use.

LITERATURE

In a recent report on the treatment
of infants and children with subglottic

stenosis, both acquired and congenital,
Holinger et all advocated intermittent
dilatations and time as the treatment of
choice. The average time from diag
nosis to decannulation with this ther
apy was 18 months for the congenital
group and one to two years for the ac

quired group. Not all of the patients
had stenosis severe enough to require
tracheotomy; 44% of the congenital
group required tracheotomy as com

pared with 97% of the acquired group.
Ten deaths occurred in the series, four
due to the tracheotomy. All of the tra

cheotomized, congenital group were de
cannulated, but 21% (8/38) of the ac

quired group could not be decan
nulated. Stents were used in two of the
acquired cases and were unsuccessful;
the type of stent and duration of stent

ing were not given.
Fearon and Cotton" have pointed out

the hazards of tracheotomy in children
because of the risk of obstruction of the
tracheotomy tube with resulting as

phyxia. In their series, a death rate of
24% occurred in chronically tracheoto
mized infants and children. Obviously,
the sooner a tracheotomy can be re

moved in an infant, the better. Hawk
ins" recently has advocated the use of
repeated early dilatations in the treat
ment of this condition. He had ten cases

From the Division of Head and Neck Surgery, Stanford Medical Center Palo Alto Veterans
Administration Hospital, and the Santa Clara Valley Medical Center Palo' Alto and San Jose
California.
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(seven adults and three children) with
acquired subglottic stenosis, all requir
ing tracheotomy. Eight cases were suc

cessfully decannulated with two failures
after an average time of ten weeks.
Stents of polyvinyl chloride were used
in two patients and were unsuccessful;
the duration of use is not given. Hawk
ins felt stents might contribute to scar

ring in the posterior commissure.

Fearon and Cinnamond" have taken
, a more aggressive point of view regard
ing therapy and advocated surgical re

construction of the stenotic cricoid car

tilage with an implant of thyroid carti

lage to widen the subglottic area in
selected cases unresponsive to dilata
tions.

In 1966 we reported our experience
in one case of an adult posttraumatic
tracheal stenosis successfully treated by
stenting for nine months with a rein
forced Montgomery silicone rubber T
tube." The patient had multiple injuries
and was not considered a candidate for
tracheal reconstructive surgery at the
time. Initial placement of a Montgom
ery T-tube in this patient for six weeks
led to prompt recurrence of the stenosis

upon decannulation. Recannulation and
long-term stenting were then used suc

cessfully. Thus it appeared that long
term stenting (nine months) corrected
the problem where short-term (six
weeks) did not. Because of this ex

perience, we began long-term stenting
with silicone rubber stents in cases of
severe subglottic stenosis requiring a

tracheotomy.
CASE RESULTS

Fifteen cases were treated using long
term stenting of 2 to 11 months with
silicone rubber stents. Five were adults
(over 12 years), seven were infants
(ten months or under) and three were

children ( 3 to 12 years) . Fourteen
were acquired and one congenital.
There was one death (7.1%) in the series
due to obstruction of the tracheotomy
tube five months poststenting. There
were 12 successes and two failures for
an overall success rate of 86%. The aver

age tracheotomy time in our 12 suc

cessful cases was 11.7 months with a

range from 3 to 36 months; the average

stent duration was 7.7 months with a

range from 2 to 12 months. Several of
these cases had prolongation of their
tracheotomy due to the associated
medical disease and prior failure of
dilatations. Six of our 15 cases had prior
unsuccessful dilatations (40%). Follow
up time ranged from three months to
six years with a mean of three years. A
favorable result due to stenting was

defined as decannulation or ability to

continuously plug the tracheotomy tube
within two months of stent removal. As

might be expected, the adults did bet
ter than the children; the five adults
were all decannulated poststenting
(100%) while seven of nine children
(78%) were successfully treated. The
two failures had 11 and 12 months re

spectively of stenting. After stent re

moval they were treated with intermit
tent dilatations, local injections of cor

ticosteroids and time; one was decan
nulated six months following stent re

moval, and the other still has the tra

cheotomy nine months following stent

removal.

METHOD OF STENTING
The problem of maintaining a stent in an

infant over a prolonged period is one that
may have limited its use in this age group in
the past. Fitz-Hugh has reviewed the wide
variety of materials and forms available."
Montgomery's silicone rubber Tvtube' was a

significant advance but has the disadvantages
of no inner cannula, must be cleaned in situ
and cannot be changed easily; these factors
may present problems for the parents and/or
hospital staff. Silicone rubber is a good ma

terial for stents since it is extremely well-tol
erated by human tissue for long periods of
time. The ideal stent for long-term use should
allow changing of the tracheotomy tube when
ever desired without worry the stent will slip.
It should not require wires or sutures through
the skin to anchor it in place. It must be in
ert, well-tolerated, readily available and re

sist compression by scar contracture.

We have developed a useful stent by modi
fying an Aberdeen silicone rubber tracheotomy
tube. The important features of this tube are
shown in Figure 1. The tube is modified so
that 80% of its circumference is removed at
the junction of the tube and external collar.
This allows placement of a standard tracheot
omy tube through the modified Aberdeen
stent. The end is closed by suturing or seal
ing with rubber adhesive. The length is
trimmed so the tip extends well above the
subglottic stenosis, usually between the vocal
cords. The cords tolerate the stent extremely
well over long periods of time with only slight



STENTING IN SUBGLOTTIC STENOSIS

Fig. 1. Stent tube as it would be used
with a conventional tracheotomy tube.
The stent is first inserted upward through
the stenosis; then the tracheotomy tube is
inserted through the opening in the stent
base.

edema. Prior to insertion the patient is di
lated as much as possible to allow the inser
tion of the largest possible Aberdeen tube. The
Aberdeen tube is available in several diameters:
1 (o.d. 5.5 mm ), 3 (o.d. 7.0 mm ), 4�� (o.d.
8 mm) and 6 (o.d. 10 mm).

Insertion of the stent is done in the follow
ing manner: under general intravenous anes

thesia the stenosis is dilated and a ventilating
bronchoscope is then inserted to just above the
tracheotomy site. The tracheotomy tube is re

moved after the patient has been well-oxy
genated. A 2-0 silk suture is attached to the
end of the Aberdeen tube and a straight alli
gator forcep placed down through the bron
choscope so that it can be seen through the
tracheotomy opening. The suture is grasped
in the alligator and the Aberdeen stent is then
pushed and pulled retrograde through the
stenosis with the help of the suture and the
bronchoscope. If the stent cannot be inserted
within 60 seconds, it is removed, and the tra

cheotomy tube reinserted. The patient is re

oxygenated and the procedure repeated until
successful. A standard tracheotomy tube is
then inserted downward in the usual position
through the opening in the Aberdeen tube. The
patient has two tracheotomy tubes in place;
the upper one serves as a stent and the lower
one, an airway. Each is held in position with
tracheotomy ties. With this arrangement, the
tracheotomy tube can be changed without fear
of disturbing the Aberdeen stent. The stent can

also be removed and reinserted in the office
if it is not left out over a few minutes time.
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Fig. 2. Cross section through an ac

quired subglottic stenosis (first tracheal
ring) following five months of stenting in
our fatal case. The anterior tracheal wall
lies in the upper portion of the photo
graph. Note the loss of normal cartilage
anteriorly and the minimal amount of sub
mucosal fibrosis. The posterior defect in
the tracheal wall is an autopsy artifact.

The effect of the stent is reassessed at three
month intervals using direct laryngoscopy; the
stent size may be increased when appropriate.
This stent was used in nine of our patients.
Three had a Montgomery T-tube and three
had a short segment of silicone rubber tubing
with attached stainless steel wires passing out
the tracheotomy site. These latter cases were

done early in our series.

DISCUSSION

In our hands the use of long - term

stenting was successful 86% of the time
with one death. In nine cases of sub
glottic stenosis in infants and children,
the success rate was 80% (eight of ten).
When compared with Holinger's data
on the treatment of acquired subglottic
stenosis with dilatation, long-term stent

ing appears definitely superior as deter
mined by success rate and tracheotomy
time. In children under the age of three
years there was a success rate of 67%;
the two failures and one death occurred
in this group. Stenting was successful
100% of the time in the adult patients.
There was a high incidence of significant
associated diseases, particularly cardio
pulmonary disease. Analysis of our two
failures revealed that both appeared
to have tissue irritation from the stent

during follow-up evaluation. The tissue
in the area of the stenosis did not re

epithelialize and appeared as granula-
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tion tissue. In these cases we skin tested for laryngotracheobronchitis). A cross

the patients with silicone rubber be- section of the trachea through the
cause of concern about silicone rubber stenosis is shown in Figure 2 after stent

allergy; no reaction was seen but it ing for five months. It is our feeling
still remains a possibility. It is our feel- this case would probably have been
ing now that if tissue irritation is seen successful based on these findings.
at three months the patient should have
the stent removed or a stent of different The optimal duration that the stent

material used. One case had correction should be used is not known. The aver

of subglottic stenosis with stenting but age time in our series was 7.7 months

developed stenosis at the tracheotomy but it is quite possible that shorter stent

site requiring a second stenting for four times might be appropriate. However,
months. He was subsequently decan- it is our feeling that adequate duration

nulated without problem when the stent is an important part of stent therapy
was removed. Pathologic examination for severe subglottic stenosis. From our

of the subglottic area in our fatal case experience, we feel that stents have a

was obtained and showed re-epitheliza- definite place in the treatment of sub
tion with minimal submucosal fibrosis. glottic stenosis where intermittent dila
There was a loss of normal cartilage tations have not been successful and

anteriorly in this case which was of there are medical or other contraindi
acquired etiology (endotracheal tube cations to surgery.
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FOCUSING MAGNIFYING LARYNGOSCOPE

WILLIAM F. ROBBETT, MD

NEW YORK, NEW YORK

Since Garcia visualized his own lar
ynx with a mirror in 1854, laryngolo
gists have been striving to develop in
struments and equipment to provide
better visibility of the laryngeal struc
tures. Using various optical systems, in
direct laryngoscopes have been tested
and developed by many physicians, to
mention a few: Beck, Taub, Gould,
Ward, Berci and Stuckrod.

'

With the introduction of fiberoptics,
the combination of fiberoptic bundles
to transmit light and varied optical sys
tems for viewing, considerable ad
vancement has been achieved in the
construction of instruments that can be
easily introduced into the pharynx and
are very efficient in visualizing the
larynx.

The purpose and value of a mag
nifying laryngoscope are to provide
visualization of all areas of the larynx
in the highest percentage of patients
examined, and to magnify the laryngeal
structures to afford the laryngologist
information beyond what is attainable
with the laryngeal mirror.

of magnification. In all fixed focus in

struments, the degree of magnification
will vary greatly with the anatomical
variance of the larynx and pharynx in
each patient.

Visualizing the larynx and hypo
pharynx may be extremely difficult or

impossible in the examination of many
patients with a laryngeal mirror. The
mirror must be placed high in the
pharynx displacing the soft palate pos
teriorly against the pharyngeal wall.
If there is limited excursion of the man

dible, a large tongue or a larynx posi
tioned away from the line of vision

through the mirror, part or all of the
glottic area will not be visible. The in
direct laryngoscope is placed in an en

tirely different position.
It is inserted along the surface of the

tongue or even depressing the tongue
with the result that the viewing lens is
at the midpharyngeal level. This will
almost always permit an extensive view
of the entire larynx. The indirect mag
nifying laryngoscope can also be placed
in a position with the viewing lens in
the hypopharynx. The side of the
tongue is easily depressed, and the end
of the laryngoscope rests in a position
just above the epiglottis. This position
of the laryngoscope then provides a

highly magnified view of the glottis in

cluding the anterior commissure, the
laryngeal surface of the epiglottis and
some of the subglottic region.

I would like to emphasize at this
time, that I was not involved in the

Instruments without a focusing sys- development of this focusing magnify-
/ tem must be placed in a fixed focus ing laryngoscope. The instrument was

position to visualize the larynx. The developed in Germany under the direc
greater the distance of the instrument tion of H. Stuckrod. It is manufactured
from the larynx the lesser the amount by the Richard Wolf Instrument Com-
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The instrument that I will discuss
differs from others now available be
cause of the introduction of a focusing
mechanism in the viewing system. With
this focusing system, the laryngoscope
is placed in the most advantageous
position for viewing the entire larynx
or specific area of the larynx. It is then
focused by adjusting the focusing
handle. In this way, greater magnifica
tion of the visualized area is attained.
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pany. I have used this instrument since
1975 at the Manhattan Eye, Ear and
Throat Hospital. We purchased the
first instrument of this type in this
country at that time. Prior to 1975 I
used all of the indirect laryngoscopes
that were available. I examine all pa
tients first with a laryngeal mirror and

then with the focusing magnifying
laryngoscope. In many patients no top
ical anesthesia is necessary when using
the laryngoscope since it is of rela
tively small size and it does not touch
the soft palate or the pharynx. Photo
graphs of the larynx may be made on

slides and cinefilms (super 8).
REPRINTS - William F. Robbett, MD, 235 E. 67th St., New York, NY 10021.



MANAGEMENT OF THE DYING PATIENT

WITH HEAD AND NECK CANCER

DANIEL MILLER, MD
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SUMMARY - The management of a patient with head and neck cancer and the psycho
logical effect on the patient and his or her family is a subject frequently avoided in scientific
assemblies. Yet, it is a fact that many physicians silently look for better understanding in them
selves to be better able to understand the possible responses in patients and their respective
families so that confrontations between all parties may be more comfortable for all concerned.
I have tried to verbalize in this presentation such processes that affect the patient, his family
and the physician himself so that we, as physicians, may better manage those unpleasant situa
tions associated with the care of a patient with incurable head and neck cancer.

This presentation concerns itself with
a look at death and the dying, which
may at first glance seem like a morbid
subject. However, this subject is given
more and more consideration in the cur

ricula df our medical schools. It is a

subject which has been wisely and
thoughtfully asked for by the newer

breed of medical students who have
shown an increased maturity and seri
ous concern for its implications. We are

all part of this international nonexclu
sive, dying club, no matter what our

color, creed, social or political standing
in society. However, the initiation cere

mony into this club and the price we

pay for dues can vary. It is this varia
tion which brings us to the topic at
hand.

It is interesting that in a way we all
tend to believe in our own immortality,
repressing our real fear of dying, and
yet we, as physicians, must concern our

selves with our patients, whose fear of
death and anxiety about death increases
as the illness progresses. Actually, we

all die a little bit every day, but some

of our patients die more rapidly; and
so we should all be concerned about
the inevitable. We should concern our

selves even more so when it is we who
are looked to by the patient and his
family as anxiety, fear and repressed
guilt come into the glaring light of
reality.

These days as a result of scientific,
social and technological advances, more

and more people live longer; and more

and more people also become institu
tionalized in our own limited medical
care facilities. The proper management
of the dying patient and his family must

certainly be taught, by concerned
faculty, to our medical and nursing
students who function in these facilities
as well as those involved in patient
management in a home environment.
But those of us who are the managers
of the terminal illness must first do our

own soul-searching as to our vital part
in the inevitable result.

How does a woman or a man die?
While such a question carries with it

religious, psychologic and philosophic
overtones, medicine too often tends to

view the question in biologic terms. It
is on this very problem of perspective
that we should focus. No man dies only
a biologic death, no more than he lives
only a biologic life. The first concern

begins when the fatal illness is diag
nosed, before the actual terminal epi
sode presents itself. It begins with a

question of a man's or a woman's right
to participate in his or her dying.

It is safe to assume that most people
proceed from day to day going about
their own work and play and are so

occupied with their social interrelation
ships that no attention is given to the

119



120 DANIEL MILLER

question of their mortality until the
catastrophic news by the physician of
a diagnosis of a possible fatal illness. It
is when the patients notice that some

thing is mentally or physically wrong
that they raise the question regarding
their security or stability, that they
come for medical help in search of a

resolution of the fear associated with
this instability. Diagnostic steps and
therapeutic maneuvers are then per
formed by us within a framework of
doctor-patient or institution-patient and
patient-family communicative relations.
What a physician says to a patient
with a probably fatal illness, especially
if fatality is thought to be within the
reasonably near future, is often argued
in psvchologic terms which essentially
say, "Can she or he handle this?" What
would we want said to us if we were

in the patient's position, as so many of
us may be? How do we present the
diagnosis to the patient with this prob
able or possible prognosis? And what
response do we expect from him or

her? In head and neck cancer with its

probable need for some mutilative,
aesthetic or physiological deficit due to

surgery or radiation, we usually must
tell the patient the facts and nature of
his illness. In the same manner as a

judge, we, as physicians, truly inform
the patient and his family of a sentence
of death. If it is meant at this point
that the patient should not then be
come shocked,' saddened, depressed,
angry, guilty, hostile, then we should
be surprised and certainly concerned.
For if an individual must now give up
this process called life, should he not

respond to such information with many

s�ch emotive qualities? Does the pa
tient not have the right to insist on suf
ficient time to express them to his
physician? And does the patient not
have the right to participate in under
standing what now is in store for him?
There are many things a man may wish
to do, once he knows that death may
be nearer than he planned, regarding
his family, his work, as well as his inner
self. Do we physicians give him or his
family this time to vent, and plea for
understanding of this hostility? These

are occasions when we must say to our

selves, "Forget the other patients who
are in the busy waiting room, who may
be quite hostile at your late time
schedule when they finally get to see

you."
There are now Hi million Americans

who have heard the diagnosis of cancer

applied and have received treatment
ana are now waiting out the so-called
five-year-cure period. How many physi
cians know of the psychological rum

blings in these people day after day
during this five-year period?

Medical treatment, like life itself,
contains unavoidable risks: for example,
crossing the heavily-trafficked streets;
but we do have to cross the street.

Therefore, we should do it intelligently
and with care, as we plan our program
of management, always keeping in mind
the quality of life still available to our

patients. We should release our plans
of treatment in stages, avoiding any un

due stress. Radiation, surgery (extirpa
tive as well as reconstructive) and/ or

possible chemotherapy must be ex

plained in general terms at first. There
must always be open lines of com

munication between the physician and
the patient and hopefully with one

chosen member of the family. The ef
fort to communicate with multiple
representatives of a family can lead
to misunderstanding and conflict, re

sulting in a lack of confidence. There
must be open communication between
all parties concerned. It makes it much
easier for a patient's family to under
stand the goals of treatment offered
and the roles of various supporting in
dividuals. One physician should be in

charge. The patient should have one

physician to whom he can relate and
from whom he can seek explanations.
An internist, a radiotherapist, a medi
cal oncologist or surgeon or their asso

ciates, plus a number of other individ
uals may be taking part in his care; but
we, as the primary head and neck
physicians and surgeons, should assume

primary responsibility. Many patients
are worried that their physician may
desert them when the usual modalities
of radiation or surgery have been used
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and failed and when other consultants
are brought in to help with possible
palliation. Too often physicians do not

impart enough information about what
is going on, it is said, albeit unfairly in
too many instances; or at least patients
and their families think we don't com

municate. But patients develop meth
ods of their own for getting information
which mayor may not be erroneous,
such as by watching a doctor walk
towards them, by watching his eyes, for
what he fails to say, and from gestures
and attitudes by the physicians or

others in attendance. They also learn
from what is going on in themselves
from day to day and week to week and
watch the slow but sure deterioration
set in. They wonder how the end will
come. Will it be agonizingly painful?
Will someone be around at the time?
Will I choke? How will it happen?

The patient has an ambivalence
toward his physician who has such
power over his physical and mental
well-being; it may vacillate between
love and hate. He may not express it

verbally but do we recognize it early
enough to help him? Are we aware of
this and able to cope with it without
becoming angry and hurt ourselves,
since we feel we are doing our very
best for him, albeit limited?

The problem of so-called poor com

munication may be extremely sensitive
when dealing with family relationships,
because if too much secrecy is estab
lished, then the intrafamily structure

undergoes considerable stress, which is
bound to affect the patient and his re

lationship with his family. Overprotec
tive yet misguided families may seek to
advise us to withhold certain informa
tion from the patient. We should ap
preciate their concern yet not allow
ourselves to be so trapped despite the
sincerity of their requests.

How can one tell the patient he has
a potential or probable fatal illness?
Telling is rarely blunt but is frequently
drawn out in stages. The full impact is

slowly allowed to "sink in." Yet the
mere fact that surgery or radiation is
advised leads most patients to feel that
their lives are seriously threatened. If
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and when our primary modalities fail,
hope must somehow never be with
drawn. Hope may be expressed that cer

tain other therapy may be helpful, but
the physician can never promise a finite
result. The real hope is that the patient
will not be abandoned because nothing
more can be done surgically, radiother
apeutically or chemotherapeutically.
While curing the disease may not be
possible, something can always be done
to help a patient's suffering. Yet no sur

gical or therapeutic procedure or chem
ical capable of doing good is free of
the potential for harm. But the treat
ment should not be worse than the dis
ease. Weare enmeshed in sociopsy
chologic and economic considerations
as to how much we do or do not do
for the patient. An extra month or two

of fair quality life as therapeutic mea

sures are dictated by the physician can

decimate a family's finances; money
may be borrowed on an already heavily
mortgaged home; the cost of an im
minent funeral already hovers over a

grief-stricken wife or family; the day
to-day attendance by the family to a

slowly dying patient can leave lasting
scars on children in a household.

Death is not the enemy of the physi
cian as we often think of it. Death is a

phenomenon of living. But what is the
quality of living for the incurable can

cer patient? Many patients with cancer

look at their situations with self-loath
ing. Coping with the loss of a body or

gan is often the most difficult to accept.
The loss of an eye, with or without the
removal of an entire maxilla; most of
a tongue; loss of a larynx all may be
self-demeaning. Are we physicians
aware that most people consider cancer

as contagious despite our reassurances

to the contrary? Do we exhibit confi
dence in that regard as we touch our

patients in the presence of others? We
must continue to buy time for our pa
tients, but how much time? What is the
cost of that time? What is the true

quality of the life of the patient? How
many of us have sat at the dining table
with one of our alaryngeal patients or

spent a full evening conversing with one

who has not quite mastered �sophageal
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speech? We feel quite proud that we

have eradicated the cancer, but have
we helped to rehabilitate our patient
and restore his identity as an individual
who is not much different from his fel
low man?

Let us look at ourselves, as physi
cians, as we take care of the dying pa
tient with a huge neck neoplasm who
is probably suffering pain and severe

anxiety but cannot express it because
of a missing larynx, the presence of a

stoma and an inability to utilize esopha
geal speech? The dressings of the fun
gating neck mass are usually done si

lently, as infrequently as is necessary,
or are relegated to house officers, rather
than being done by the attending
physician. It is difficult for us as physi
cians with our feeling of guilt and in

adequacy to face such a patient daily
for many weeks while he or she is ob
viously dying; the mass is getting
larger, necrotic and odorous; the nurses

tend to stay out of the depressed atmos

phere of the room because of similar re

sponses to a most unpleasant situation.
The communication with the patient
may actually be relegated to the ward
maid who cleans the room and spends
t?e most amount of time with the pa
tient, who watches all this and says very
little. The families come in and are full
of grief and anger at having to sit in
such an unpleasant situation and watch
a loved one, usually in silence, knowing
that the end may be at hand. Once a

loved one has cancer an ominous gloom
seems to hang over a family, which be
comes obvious to the patient, as much
as the family may try otherwise. The
family are most uncomfortable not

knowing what to say to the patient or

to each other-a most traumatic experi
ence. How involved do we as physicians
get with this soon-to-be widow or

widower as to their immediate and
after-death plans? How many of us as

physicians steel ourselves before enter

ing such a room not knowing how to
further encourage the dying patient de
spite our experience, especially if this
particular patient lingers on?

From the patient's point of view at
what point do we want to withhold cer-

tain medications? At what point do we

make decisions regarding whether to
control a moderate amount of bleeding
or to replace the loss of blood and to

restore the depressed hematocrit with
transfusions, knowing the patient may
have a painless bleed-out if left alone
for a short period of time? How much
mutilative surgery with limited recon

structive possibility is allowable in our

desire to eradicate a T4N 3 cancer in
the head and neck? How much or

how little medication should we give
for sedation? When do we call on the
clergy to help us as well as the patient?
Considering their training or back
ground, to what degree can the clergy
truly be of help? How often do we call
on social services to help the patient
and his family? All of our patients with
cancer of the head and neck are now

seen presurgery and preradiation or

pre.chem.?therapy by a person especially
tramed in the psychosocial needs of a

patient with head and neck cancer. The
cancer counselor has become an integral
part of our planning in the management
of such patients. We depend on people
with this expertise mote and more to
the

.

great benefit of the patient, his
family and the relationship with the
physician in charge.

At what point should a patient be
transferred to a terminal care institu
tion if one is available? Should he be
allowed to die at home or should he
because of necessary nursing care, b�
managed in a hospital? What is best

f?r the pa�ticular patient and his par
ticular familyr Decision-analysis is with
us every day. We cannot avoid it.

The contentions have been recently
made that our dying patients are suf
fering less physically with our modern
technology but suffering more emotion
ally as they are dying, because more at
tention is directed to the medical and

s�rg�cal req.uirements than to the pa
�lent s �motIonal requirements. The dy
mg patient feels a loneliness in his iso
lation. How can we allay this loneliness?
With sedation alone? We must look to
other paramedical persons for help and
ideas in minimizing this loneliness. The
patient's loneliness can be the most
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painful experience, and we should be
very sensitive to this feeling as we con

cern ourselves with what constitutes his
day's activities. We all are extremely
busy with tremendous demands on our

time, yet our most important thera
peusis may lie in that extra time spent
with this lonely patient.

The family frequently has a deep
sense of guilt about the fact that a

loved one has reached this point. The
family of a cancer patient must be the
comforter as well as the comforted. We
should be acutely aware of this. This
has been well expressed by Ruth
Abrams, a pioneer in the study of the
psychological aspects of patients with
cancer. Living with cancer, she says, is
a dilemma for both patients and their
families; and this can be as formidable
as the cancer from which the patient is

dying. There is often a sense of shame
and even anger in families about their
loved one which may be directed at

the physician or the nurse or the aide,
or even the hospital or medical facility
in which the patient is being cared for.
The specter of medical-legal implica
tions in today's climate should make us

even more alert to this sensitive period
in the patient's ebbing life. We who ac

cept the T4N 3 patients must accept this
risk, albeit with a sense of frustration.
We are no longer protected by the so

called nonintervention techniques.
It would appear that grief always

has some element of anger, and we

should be prepared to meet it from the
family. A better understanding of this
universal fear of death and its asso

ciated phenomena may be better ap
preciated when explained to us by those
specifically concerned about such situa
tions. Perhaps more discussions with
certain psychiatrists and clergy inter
ested in helping such patients would be
of value to oncologists in charge of the
dying patient.

At the Tufts University School of
Medicine in Boston, Dean Lauro
Cavazos has encouraged the establish
ment of a curriculum directed to the
students, aimed at approaching some of
the problems involved in the manage-

123

ment of dying patients. This type of
education should be encouraged for the
personnel at all institutions in which
the dying patient may be cared for.

At this point, I would like to quote
from the CA Journal of the American
Cancer Society. A patient who had can

cer expressed his feelings at Grand
Rounds in a prominent cancer hospital;
as he looked up at the conference physi
cians he haid: "Every day is precious to
me. I have had an excellent surgeon
who cared for me, and I have been
through the gamut of the disease, and
I believe I have had the benefit of the
most up-to-date therapy; despite it, I
have continued to have recurrences. I
know that my natural expected lifespan
is going to be very short. At my last
hospital admission, several of you physi
cians came into my room, sat down
with me, and let me voice my fears,
and also let me ask all my unanswered
questions. Somehow, you seemed to be
able to tell me enough of the truth and
still give me the courage not to give
up. Because I knew you were being
truthful, I believed you when you said
many of my fears were groundless. Our

imaginations as patients can conjure up
more terrifying pictures than anything
you tell us. Life is precious as long as

one can function; and when one is fac

ing death, even a few months or a year
seems a marvelously long time, because
whether you are sick or well, nobody
can live more than one day at a time."
I am sure this explains how the patient
with incurable cancer responds, better
than I can tell it.

In conclusion, I would like to leave
the message that those of us who treat

dying patients, and in our discipline it
would be for the most part patients
with incurable or uncured cancer of the
head and neck, should do a lot more

soul-searching and reexamine how we

relate to our patients and how they re

late to us; similarly, how we both re

late to and interrelate with the patient's
family. Then, and only then, can we do
our best in the management of the dy
ing patient who, of course, will be any
one of or all of us in this room today.

REPRINTS - Daniel Miller, MD, no Francis Street, Boston, MA 02215.
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DISCUSSION
WILLIAM MONTGOMERY, MD: The previous

three papers are indeed frosting on a cake with
the ingredients of the other fine presentations.

Shortly after I began using the silicone T
Tube tracheal stent, Dr. Phillip Mysel presented
me with a paper written in the early part of
this century which described a tracheotomy
tube similar to that presented by Drs. Goode
and Shinn.

With proper care, the silicone tracheal T
Tube has not been a problem. There have been
no deaths to date. When it is plugged, the pa
tient can enjoy normal respiration and phona
tion. One patient with an irreparable intra
thoracic tracheal stenosis has used a T-Tube
for 53f years. The T -Tube now in place has re

mained unchanged for one year and four
months.

Of all the airway stenoses, subglottic stenosis
remains the most perplexing problem. There
are many variations of subglottic stenosis de
pending on whether it is a granuloma, epithe
lial, submucosal, or an altered cricoid frame
work. A different repair is required for each
type.

Granulomas can be treated by injecting the
site of their origin with a steroid prior to endo
scopic removal. Stenting is not necessary. An
epithelial stenosis which is not extensive will
respond to careful excision and no stenting.
More extensive epithelial stenoses require stent

ing with or without mucosal grafting. The dur
ation of stenting is proportional to the degree
of stenosis and the type of repair. Submucosal
stenosis requires resection of the disease to the
level of the cricoid cartilage, mucosal grafting,
and long-term stenting. On occasion it is neces

sary to widen the cricoid arch with an inter
position of bone or cartilage.

Resection of the subglottic region is rarely
required. This endangers the recurrent laryn
geal nerves and also "burns many bridges." As
a general rule, a high subglottic stenosis is
stented with a solid laryngeal stent, whereas
a low stenosis is stented using a silicone tra
cheal T - Tube stent. The area of stenosis in the
x-ray presented this morning appears to be a

high tracheal stenosis rather than a subglottic
stenosis. Were there other similar cases in this
series?

ALBERT H. ANDREWS, MD (Chicago, Illi
nois): I wish to compliment Dr. Robbett on

his presentation of the indirect laryngeal tele
scope. There are, of course, several on the mar

ket; time does not preclude a discussion of the
various optical characteristics. This particular
�cope made by the Eder Instrument Company
IS a prototype and will soon be available; it
gives a true indirect image. That is, what ap
pears to be on the left is the patient's right
side. This is a granuloma on the right arytenoid
cartilage. The next slide shows the condition
on the following day after removal of the
granuloma with the carbon dioxide laser. I
would like to show a different application of
this - this is a stop action photograph made

with an electronic flash and the patient is pho
nating. We notice that the cords are in apposi
tion. In this picture we notice the cords still
during phonation are in the medium open po
sition. In this final slide we see that the cords
are still farther apart during the phonatory
cycle. I believe that this application gives us a

new tool in the study of the phonatory motions
of the vocal cords. It was by chance that I

happened to take four pictures of this larynx
and three of them show the sequence. Dr. Hart
line, one of our senior residents, borrowed the
scope, turned it upside down and worked out
a technique for photographing the nasophar
ynx. He has made what I think are some mar

velous photographs. Speaking as a laryngolo
gist, I call your attention to the Eustachian ori
fice and the torus. I never knew they looked
like this until I saw his pictures and I think
this opens up another avenue of study.

Finally, this particular scope has a fiberoptic
cable .64 em in diameter so that much light is
transmitted through it and it is possible to use

the Polaroid SX70 camera and get beautiful
pictures of the larynx. This opens up a new

dimension in keeping records of patients in the
clinic as well as in private practice. Again I
wish to compliment the presenter and to say
that I think we are going to see great advance
ments in the use of these instruments.

WILLIAM SAUNDERS, MD ( Columbus,
Ohio): With respect to Dr. Bobbett's paper,
his emphasis started out to be magnification of
the larynx. As he showed his excellent photo
graphs it became apparent that he also is in
terested in photographs of the larynx and his
emphasis shifted. To return to the title of his
paper, I have great interest in magnifying all
aspects of the ear, nose and throat field, diag
nostically. In the operating room, during oto
logic surgery, few would consider working in
the middle ear without the use of the operating
microscope. Yet in his office the same doctor
routinely examines the same ear using unaided
vision or perhaps using an otoscope. I have
long preferred to use the operating microscope
routinely in aural examinations. I now use the
same instrument, the Zeiss operating micro
scope, to magnify my laryngeal and nasophar
yngeal mirror in practically all patients. The
technique is just as easy as using the head
mirror. If you are looking for a readily avail
able method of magnifying the larynx (with
out reference to photography) I suggest use
of the straight binocular Zeiss operating mi
croscope to magnify the laryngeal or naso

pharyngeal mirror.

GABRIEL TUCKER, JR., MD: I will be quite
br�ef. In reference to Dr. Goode's paper, I
think we should take some of these statistics
in very precise context. As I understand the
25% figure given us by Fearon and Cotton
this applies only to those children who have no
alternative airway - this applies only to chil
dren who are obligate tracheotomies· as such
we might consider whether the place�ent of �
stent in a child (who might have some alter-
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native airway) does not put him in a more

dangerous position by totally occluding what
airway he has.

JOHN B. SHINN, MD (closing): I want to
thank Dr. Montgomery and Dr. Tucker for
their comments. I would agree that there are

a lot of apples and oranges in the subglottic
area and the problem can be very diverse in
terms of both classification and treatment. All
of the children in our series had a very severe

stenosis. They were obligate tracheotomy pa
tients and the subglottic area involved was any
where from the level of the cords down to the
first 10 mm below, some obviously did involve
the first one or two rings of the trachea. Our
comment on the data from Fearon and Cotton
on the mortality of tracheostomies in children
meant nothing more or less than to imply that
tracheotomy is a hazardous thing in a child,
particularly when it is long-term, and the

sooner a trach can be removed the far better
it is.

'WILLIAM ROBBETT, MD (closing): In re

sponse to Dr. Andrews, there are several other
similar instruments available and I am sure in
the future we will see some improvements in
what we now have available. However the
magnifying laryngoscope is the most adv�nced
at this time.

In answer to Dr. Saunders' comment, I am

a�so .

using this instrum.ent (the indirect mag
nifying laryngoscope) m children. The use of

th� lary"'!geal mirror combined with an oper
atmg mIC�OSC?pe for magnification for laryn
geal examination seems very inconvenient when
compared to the small size of this instrument
and the ease in visualizing the larynx. I have
demonstrated subglottic stenosis in a number
of. these pat�ents (both children and adults)
without havmg to resort to direct laryngo
scopy.
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FIRST EXECUTIVE SESSION

MAY 8,1977

The first Executive Session of the Ninety-Eighth Annual Meeting was con

vened at 8:18 A.M. in the Grand Ballroom of the Sheraton Boston Hotel, Boston,
Massachusetts. Charles M. Norris, MD of Philadelphia, Pennsylvania, President
of the Association, presiding.

Two items on the agenda were the election and presentation of the new Fel
lows and the appointment of the Nominating Committee.

The following candidates, having been. recommended for Fellowship by the
Council, were unanimously elected:

To Active Fellowship:
Stanley M. Blaugrund, MD, New York City
John M. Fredrickson, MD, Toronto, Ontario, Canada

Richard R. Gacek, MD, Worcester, Massachusetts

To Emeritus Fellowship:
Francis W. Davison, MD, Danville, Pennsylvania
Edgar M. Holmes, MD, Auburndale, Massachusetts

Frank D. Lathrop, MD, Pittsford, Vermont

Kinsey Simonton, MD, Shiraz, Iran

Delmar Weaver, MD, Culpeper, Virginia

Following their election the new Fellows were introduced to the Association
by their respective sponsors, presented with certificates of Fellowship and wel
comed by President Norris.

The following Fellows were elected as members of this year's Nominating
Committee:

DeGraaf Woodman, MD, Chairman

F. W. Davison, MD

John E. Bordley, MD

Anderson C. Hilding, MD

F. Johnson Putney, MD
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SECOND EXECUTIVE SESSION

MAY 9,1977

The second Executive Session was convened by President Norris at 8:14 A.M.
Annual Reports of the Officers were presented, followed by reports of committee
chairmen or representatives to other organizations.
Report of the Secretary
Report of the Treasurer

Report of the Accountant

Report of the Librarian, Historian and Editor

Report of the Chairman of the lOOth Anniversary Committee, Dr. A. Miller

Report of the Representative to the American Board of Otolaryngology, Dr. Ogura
Report of the Representative to the American Council of Otolaryngology, Dr. Daly
Report of the Representative to the American College of Surgeons, Dr. Trible

Report of the Representative to the National Society of Medical Research,
Dr. Andrews

Report of the Committee on the Baker Lectureship, Dr. Kirchner

Report of the Futures Committee, Dr. Fitz-Hugh
Report of the Nominating Committee

All of these reports were accepted by the Membership.
Dr. Norris then reported the action of Council in recommending to the Fellow

ship the election of Dr. Paul Holinger as an Honorary member. This was unani

mously approved by the Fellowship.
After the Scientific Session, the Executive Session was reconvened by Presi

dent Norris. The Council was elected as presented on the above slate. After a

brief organizational meeting the following officers for 1977-78 were announced:

President: Charles F. Ferguson, MD

First Vice-President: J. Ryan Chandler, MD

Second Vice-President: Herbert H. Dedo, MD

Secretary: William F. Trible, MD

Treasurer: Harold G. Tabb, MD

Historian, Librarian and Editor: Gabriel F. Tucker, Jr., MD

First Councilor: G. Slaughter Fitz-Hugh, MD
Second Councilor: Joseph H. Ogura, MD
Third Councilor: Stanton A. Friedberg, MD
Fourth Councilor: Charles M. Norris, MD

Following the election of the new officers, President Ferguson presented the
pin to retiring President Norris who thanked the Association and all who had
helped make the year and the program of the Annual Meeting successful. Presi
dent Ferguson expressed his thanks for his election and his hopes for a good year.
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REPORT OF THE SECRETARY

The membership of the Association at the present time is Active - 92; Emeri
tus - 36; Honorary - 7; Corresponding - 15, for a total of 147. During the past
year, the Council has been considering the plans for the Centennial celebration. At
the January meeting the Council decided that the meeting should be held in Palm
Beach in conjunction with the other national organizations, as we have done be
fore. This was a difficult decision, as you may know, the plans for holding the
meeting in New York were well underway at that time. This decision was a great
disappointment to the New York group headed by John Lewis, however. they ac

cepted the decision with good grace. If any of the Fellows would make the trip to
Palm Beach next year by way of New York, the New York Committee will polish
up the "Big Apple," and show you that New York has everything, except three
billion dollars! The date of the meeting is April 22-23, 1978. In 1979, the meeting
will be held in Los Angeles at the Century Plaza on April 1 and 2. Then back to
Palm Beach in 1980, and Vancouver, British Columbia in 1981.

At the second Council Meeting, the Council heard the report of Al Miller,
the Chairman of the One Hundredth Anniversary Committee, who presented in
some detail the plans for the celebration. The Council warmly approved these
plans and thanks him for the tremendous job he is doing. And I think when you
hear his report later on the agenda, I believe that you will feel as the Council did,
that Al has done a great job. This concludes the Secretary's report.

Respectfully submitted,
John F. Daly, MD

Secretary

REPORT OF THE TREASURER
Exhibit A

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF ASSETS AND FUND BALANCES

March 31, 1977

ASSETS
General Fund

Cash (Note 1)
Trust Funds

Current Assets:
Cash (Note 1) $27,043.41
Savings certificate 35,000.00
Girard Bank savings bond (at maturity) . . . . . . . . . . . . . . . . . . . . .. 6,500.00

Total 68,543.41
Investments: (Notes 2 and 3)

Common stocks 13,979.52
Mutual funds - Massachusetts Investors Trust 37,024.73

Total ,..... 51,004.25

$ 18,597.99

Total Assets

119,547.66
$138,145.65

Fund Balances

Trust Funds (Exhibit C) .

Total Fund Balances .

The notes to financial statements are an integral part of this statement.

$ 18,597.99

119,547.66

$138,145.65

General Fund (Exhibit B)
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Exhibit B
AMERICAN LARYNGOLOGICAL ASSOCIATION

STATEMENT OF EXCESS RECEIPTS OVER DISBURSEMENTS

GENERAL FUND

For the Year Ended March 31, 1977
Receipts

Dues (90 at $100 and 6 at $150) .

Sale of Transactions .

Sale of banquet tickets .

Interest income: (Note 3)
Savings account $ 691.67
Savings certificate 1,546.54

Centennial assessments (Note 4)
---

Total Receipts .

$9,900.00
2,448.00
2,035.00

2,238.21
2,400.00

Disbursements

Expenses of annual meeting 1976:

Reception and banquet .

Reporting .

Programs, inserts and certificates .

Miscellaneous .

Council expenses .

Transactions and editoral expense .

General expenses:

Stationery, printing and postage .

Clerical help .

Accounting .

Dues - Int. Fed. Otolarying Socs .

Total Disbursements .

Excess Receipts over Disbursements .

Fund Balance, April 1, 1976 (Note 4) .

Fund Balance, March 31, 1977 (Note 4) .

The notes to financial statements are an integral part of this statement.

2,036.75
503.47
745.87
329.25 3,615.34

2,042.33
4,824.36

1,918.49
1,890.93

675.00
100.00 4,584.42

Exhibit C
AMERICAN LARYNGOLOGICAL ASSOCIATION

STATEMENT OF EXCESS RECEIPTS OVER DISBURSEMENTS

TRUST FUNDS

For the Year Ended March 31, 1977
Receipts

Interest income: (Note 3)
Savings bond

'

.

U. S. Series H Bonds .

Dividends on common stocks and mutual funds (Note 3) ..

Total (Exhibit D) .

Donations:
Baker Fund .

Memorial Fund:
Joe Goldman $100.00
Stan Friedberg $500.00
Tom Galloway 500.00

Total Receipts
---

Disbursements
Baker Fund (Brochures, reprints, etc.) .

DeRoaldes Fund (Medal) .

Total Disbursements .

Excess Receipts over Disbursements .

Fund Balance, April 1, 1976 .

Fund Balance, March 31, 1977 (Exhibit D) (Note 3) .

The notes to financial statements are an integral part of this statement.

$1,906.84
404.48 $

445.00

1,100.00

643.49
354.40

$19,021.21

15,066.45
3,954.76

14,643.23
$18,597.99

2,311.32
2,125.21
4,436.53

1,545.00
5,981.53

997.89

4,983.64
114,564.02

$1l9,547.66
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Exhibit D
AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF INDIVIDUAL TRUST FUNDS

March 31, 1977
Fund Fund

Balance Receipts Donations/ Awards/Dis- Balance
4/1/76 (Note 3) Additions bursements 3/31/77

Daniel C. Baker, Jr.,
Memorial Fund ...... $ 28,774.91 $1,113.56 $ 445.00 $643.49 $ 29,689.98

Casselberry . . . . . . . . .... 11,694.39 452.53 12,146.92
Johnston .............. 11,072.41 430.34 11,502.75
DeRoaldes ............ 6,959.21 270.63 354.40 6,875.44
Newcomb Trust ....... 4,346.94 168.59 4,515.53
Newcomb Prize ........ 1,014.58 39.93 1,054.51
Research .............. 34,178.03 1,960.95 36,138.98
Memoiral ........

'
...... 16,523.55 1,100.00 17,623.55

$114,564.02 $4,436.53 $1,545.00 $997.89 $119,547.66
The notes to financial statements are an integral part of this statement.

Exhibit E

Funds Provided By
Excess Receipts over Disbursements:

,

General Fund - Exhibit B $3,954.76
Trust Funds - Exhibit C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.983.64

$8,938Ao
Funds Applied To

Increase in Cash , $8,938.40
The notes to financial statements are an integral part of this statement.

AMERICAN LARYNGOLOGICAL ASSOCIATION
STATEMENT OF CHANGES IN FUND BALANCES

For the Year Ended March 31, 1977

1. Accounting Policies
The organization uses the cash basis method of accounting and is a nonprofit entity exempt

from Federal and State income taxes.

Excess cash over anticipated disbursement is transferred from the checking account to
the savings account to earn interest.

2. Investments
Investments of the trust fund are as follows:

AMERICAN LARYNGOLOGICAL ASSOCIATION
NOTES TO FINANCIAL STATEMENTS

March 31, 1977

Common Stocks Shams
American Telephone and Telegraph 200
International Business Machines Corporation 1
International Business Machines Corporation (1) 9
McDonnell Douglas Corporation (2) 112
McDonnell Douglas Corporation (3) 14
McDonnell Douglas Corporation (4) 3
McDonnell Douglas Corporation (5) 3
McDonnell Douglas Corporation (6) 33
McIntire Porcupine Mines, Ltd. 15

Cost

$10,790.16

803.98

23.38

Market
Value

at Donation

$ 517.00

1,170.00

675.00

$11,617.52 �62�06
$11,617.52

2,362.00
�3�979.5�

Total at Cost .

Total at Market Value at Donation .

Total Common Stocks .

Mutual Fund (Massachusetts Investors Trust) - at cost .- . $37,02.4.73
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(1) Includes 7�� shares received in stock splits 1965, 1966, 1968, 1973.

(2) Includes 86' shares received in stock dividends and splits 1964, 1965, 19�6.
( 3) Includes 13.44 shares received in stock split 1967; rights exercised to purchase 0.56 share.
(4) Shares received as stock dividend (3%) in 1972; fractional share sold.

(5) Shares received as stock dividend (3%) in 1973; fractional share sold.
( 6) Shares received as 5 for 4 stock split 4/30/73.

3. Allocation of Investment Income
Interest on government bonds, Girard Bank Income Bond and dividends on common stock

and the mutual fund are credited as income to the Trust Fund (Exhibit C).
-

Interest on the savings and loan certificates and on the savings account are credited to
the General Fund (Exhibit B).

Trust Fund income is further allocated to each fund in the ratio it bears to the total value
of the trust funds at the beginning of the year, except that by action of the Council, January
3, 1976, current income from the Memorial Fund is added to the Principal and Retained Earn

ings of the Research Fund.

4. Centennial Assessments
The General Fund balance includes assessments for the organization's centennial meeting.

The centennial assessment amounts are $4,475.00 included in Fund Balance April 1, 1976 and
$6,875.00 included in Fund Balance March 31, 1977.

Respectfully submitted,
Harold C. Tabb, MD, Treasurer

REPORT OF THE ACCOUNTANT

To the members of the American Laryngological Association

We have examined the statement of assets and fund balances resulting from
cash transactions of the general and trust funds of the American Laryngological
Association, at March 31, 1977 and the accompanying statements of excess re

ceipts and disbursements, fund balances, and changes in fund balances for the
year then ended. Our examination was made in accordance with generally ac

cepted auditing standards, and accordingly included such tests of the accounting
records and such other auditing procedures as we considered necessary in the
circumstances.

In our opinion, such financial statements present fairly the assets and fund
balances of the American Laryngological Association at March 31, 1977 arising
from cash transactions and the recorded receipts and disbursements and changes
in the fund balances for the year then ended applied on a basis consistent with
that of the preceding year.

Respectfully submitted,
Pechon, Thorpe, Robbert & Favaloro
A Corporation of Certified Public Accountants

April 22, 1977

REPORT OF THE LIBRARIAN, HISTORIAN AND EDITOR

The 97th Annual Meeting of the American Laryngological Association was

held at the Breakers in Palm Beach, Florida on Saturday morning, April 24 and
Sunday afternoon, April 25, 1976. The total attendance was 354 - 82 Fellows (73
Active, 6 Emeritus and 3 Honorary) and 272 guests. President Stanton A. Fried
berg opened the meeting, and after a scholarly address on "Dr. Gurdon Buck and
the Pre-Laryngoscopic Era," introduced the Guest of Honor, the late Thomas C.
Galloway, MD. The response of the Guest of Honor was most timely. The second
Baker Memorial Lecture was given by Dr. Joseph H. Ogura on "Progress in Oto
laryngology in Head and Neck Surgery." Fifteen other papers were presented and
the discussions recorded. It was possible to publish these papers in the July-August
issue of the Annals of Otology, Rhinology and Laryngology because of the excel
lent cooperation this year of everyone of the essayists.
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Mrs. Edna Pollack of the Martin Johnson Agency was again our reporter and
returned the complete copy of transcript of the entire meeting to the Editor on

May 14. Discussions were immediately sent out for correction and completed
manuscript for the 1976 Transactions sent to St. Louis on June 30. Galley proof
was returned to the Editor on September 18, and 178 copies of Volume 97 mailed
out on December 15. Ninety-seven were sent to Active Fellows, 7 to Honorary,
and 3 to families of the recently deceased whose obituaries appeared in the pub
lication. There were 48 standing orders, 18 single orders, one sent as usual to the
Library of Congress, one to Sociological Abstracts and three extra copies to the
Secretary. Two hundred copies were ordered and the price remained at $15.00 for
libraries and booksellers, and $6.00 for those Emeritus members who have placed
standing orders. Total cost this year was $4824.36 as against $4260.72 last year
for the same number of pages.

As Historian I have the sad duty to report a higher mortality this year than
for some time. There have been six deaths since our meeting a year ago:

ACTIVE: Dr. Fred W. Alexander. Active '62. Died November 12, 1976.

HONORARY: Dr. Dean M. Lierle. Active '33; Honorary '67. Died August
8, 1976.

Dr. Thomas C. Galloway. Active '36; Emeritus '61; Honorary
'68. Died February 24, 1977.

Dr. Eelco Huizinga. Corresponding '57; Honorary '68. Died
February 1, 1976.

EMERITUS: Dr. Aubrey G. Rawlins. Active '51; Emeritus '69. Died May
15, 1976.

CORRESPONDING: Dr. Aurel Rethi. Corresponding '71. Death date un

known.

Respectfully submitted,
Charles F. Ferguson, MD
Librarian, Historian and Editor

REPORT OF THE CHAIRMAN OF THE 100th ANNIVERSARY COMMITTEE

I will need to ask two questions of you as I go along with this short report.
Let me first tell you that I think we are well on the way to having the souvenir
that a number of us thought would make a good one. It is going to be a plate
made of pewter-like alloy, rather large dinner plate, with the plain wide border
on which will be in raised letters, the American Laryngological Association - 1878-
1978. And if we may have that one slide, in the center of the plate will be a

reproduction of an oil painting of the first laryngoscopy, and this will be a

porcelain insert. Now my quick question about these plates. I have seen similar
ones assembled and I think they look very nice. Some of us have thought that
we might like extra copies, as gifts perhaps to give to friends. The initial run

will have to be 150, that is the minimum. That happens to be about what you
noticed our membership is. You know that you have been assessed (the actives)
$25 a year for the Centennial Fund. And of course, all of those who have paid
their assessments, will get the- plate free. Now, very quickly, are there any of you
that think there is a chance you might like to have an extra copy? If so, would
you put up your hand? Well, I see only a couple. Well, the reason for the ques
tion is, of course, this is the time to run them off, but if they were ever to be run

off again later on, they would of course cost a great deal.

It does seem definite that we will have about a 100-page hardback book with
our history of our 100 years; the initial run will have to be at least 150 plus maybe
another 50 to take care of libraries and so forth, but here again, if anybody wanted
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extra copies of the histories, as gifts or for your school library, or your department
library, this would be the time to find out if there is going to be any desire for
extra copies. So, again, any of you that think you might be wanting more than

your one copy that you will be entitled to, if you have paid the assessment, may
we see the hands for those who think you might want extra copies. Well, it looks
like about ten of you. Thanks very much for those two answers.

The exhibits are now in the excellent hands of Paul Holinger and he is get
ting, I know, a great deal of help from Mr. Merz of V. Mueller and his son. If
any of you have old instruments that you want to offer just directly offer them to
Paul Holinger and see if he is going to want to include them in exhibits. He is
also working on Pilling. The last thing is that, as you know, we have an Editorial
Board of six who will make all the decisions on what happens to that book and
then there is a group of consultants of almost 20 more, and that 25 have been
notified to see if they wanted to give help in writing some of the special features
of the book, and I say the same thing to you. These are some of the special fea
tures: we would like to have a history of our gavel. That has been pretty well
taken care of. A history of our seals and logos, a write-up of our honorary Fel
lows, possibly a chronology by year only of our important happenings, discoveries
and accomplishments, a little write-up on our special awards, and funds. Now if
any of you find any of those subjects appealing to you, please let me hear from
you. Otherwise, we have a tremendous amount of research material already in to

cover the 100 years.
Respectfully submitted,
Alien Miller, MD

REPORT OF THE REPRESENTATIVE TO THE AMERICAN
BOARD OF OTOLARYNGOLOGY

This last examination in 1976, 390 candidates took the examination and of
that, 286 were successfully certified. A nd of that group, 277 were from the United
States and Canada. One hundred and thirteen were foreign medical graduates. It
is interesting that 310 were taking it for their first time; 66 of these were foreign
medical graduates, we could then take this group and then study this group in

depth. Fifty-six were taking it for their second time, to pass it successfully. Thir
teen of them were taking it for the second time to pass it, and the number gradu
ally decreases. Eight were successful on the third go-round, 15 on the third go
round and 8 for the fourth time before they successfully passed. One, taking it for
the fifth time, and two taking it for the sixth time. But that person never made it.
That concludes my report.

Respectfully submitted,
Joseph Ogura, MD

REPORT OF THE REPRESENTATIVE TO THE AMERICAN
COUNCIL OF OTOLARYNGOLOGY

The American Council of Otolaryngology has been undergoing a reorganization
and restructuring during the past year. Extensive changes have been made in the
By-Laws and Constitution. The House of Delegates has been eliminated, and
they are also planning a change in their status from a 501C3 which is an academic
type orgmization to a 501C6, which will give them the right to do political ac

tivity.
The Board of Directors continues the same as it was before, with representa

tives from the major national organizations composing its body. And the Ameri
can Laryngological Association has its representatives, of which I am one. An Of
fice of the Treasurer has been also created, and a new membership for residents.
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The senior residents would automatically become full members after the termina
tion of their residency. Board certification is not required, in other words, and this
should increase the membership over the next few years. The total membership
at October 1976 was 3650. The financial position of the organization is very good.
There will be an increase in dues voted, raising the dues to $75 for active mem

bers; $15 for residents; military/government people, $50; and retired, $15. A posi
tion of a public relations person has been created and a person has been recruited,
and this service is being offered to this meeting and to all the organizations par
ticipating in the Spring Meetings. These services are free of charge this year, but
next year we can expect a charge. We are waiting to find out what it is going to
cost us.

�

The ACO voted to participate in sponsoring the organization of a coordinating
body for the national otolaryngological organizations in conjunction with the Ameri
can Academy, and the first planning meeting of this group was held on May 6.

Respectfully submitted,
fohn F. Daly, MD
Secretary

REPORT OF THE AMERICAN COLLEGE OF SURGEONS,
BOARD OF GOVERNORS

Dr. Frank Stinchfield, Chairman, Board of Regents, addressed the Governors
on the A.C.S.' «Statement on Qualifications for Surgical Privileges in Approved
Hospitals." For high standards, a surgeon must be Board certified, Board eligible,
a resident in training, or have received the MD degree prior to 1968 with at least
five years of surgical privileges in approved hospitals. Ideally, the first assistant
should also be a qualified surgeon or resident, but this is not attainable in many
hospitals. Surgery by persons not holding MD degrees must be under the overall
supervision of the appropriate surgical department chairman.

Dr. H. William Scott, President of the College, stated there were 2163 initi

ates, bringing the total number to 39,500.
The spring meetings have been increasingly successful as have the SESAP

programs.

The College continues its interest in professional liability and wishes to
initiate a series of pilot programs on patient safety in the hospital where over 80%
of inciting injuries occur.

Dr. Frank Spencer, Chairman, Governors Committee on Professional Liability,
expanded the remarks on professional liability. His group is using three sources of
information: the National Association of Insurance Commissioners Closed Claims
Report, the monthly publication of the Medical Liability Commission, and the
Professional Liability Newsletter from California. A significant point is that the
best get sued, especially the highly trained Board certified specialists in the com

plex institutions. Analysis of 12,l00 NAIC closed claims showed 400 were settled
for $50000 and over. But this 3% represents 61% of the dollar awards. It should be
noted that professional liability insurance companies do not report malpractice
insurance as a separate line item in their financial reports, and the only reliable
data comes from this NAIC study. The College plans to help the funding of the
NAIC. Tort reform with periodic rather than lump sum payments is increasing.
The increasing number of product liability suits should bring industry in as our

strong ally.
At the second business session on October 13 it was announced that Dr.

Loring Pratt was re-elected to the Board of Regents for three years.



136 EXECUTIVE SESSIONS

At the Otolaryngology Advisory Council luncheon on October 12 a suggestion
was made that more of the otolaryngology societies should require membership in
the American College of Surgeons as one of their prerequisites.

On February 13, 1977, the Executive Committee of the Board of Governors
adopted an action declaring a moratorium on all future requests for specialty so

ciety representation on the Board until there is a recommendation from the Board
of Regents on a suggested restructuring of the Board of Governors.

Respectfully submitted,
William M. Trible, MD, FAC.s.
Governor, American College of Surgeons

REPORT OF THE REPRESENTATIVE TO THE NATIONAL
SOCIETY OF MEDICAL.RESEARCH

With your permission, I will cut this rather short. The full report has been
submitted to the Secretary. The annual meeting was held on January 29, 1977 in

Chicago. A great deal of emphasis was placed upon the policy of the Society, as

to whether or not it should be taking an interest in human research as well as ani
mal research. The consensus seemed to be that the Society would maintain its
interest in support of animal research, but would gradually move, and over a

period of years, into taking a more active part in human research. The three fac
tors ·involved in this were, first, with the ban on present research in the institu
tionalized mentally and infirm, more animals will be needed for screening type
research. More animal models will be needed to be developed. An adequate sup
ply of animals will be needed to handle the increase in animal research, especially
primates, thereby requiring less stringent federal regulations concerning the estab
lishment of breeding colonies and the supply of some species. There was a dis
cussion on the development of animal models; the consensus was that a clearing
house should be developed for spreading information on the availability of ani
mal models.

Two speakers, Steven Tulin and Robert E. Cook, from the Commission for
the Protection of Human Subjects of Biomedical and Behavioral Research, em

phasized that the function of the Commission was to support human research
rather than to impede it. They stated that many of the problems associated with
this were the result of local interpretation and a clarification was badly needed.
Those attending seemed to be enthusiastic when they were informed that public
hearings would be held by the Commission in Bethesda, Chicago and San Fran
cisco this spring. Unless there are questions, that concludes the abbreviated report.

Respectfully submitted,
Albert Andrews, MD

REPORT OF THE COMMITTEE TO STUDY AND RECOMMEND ON
THE FUTURE COURSE OF THE ALA

This ad hoc committee was appointed, the members selected by the Council
at its January 3, 1976 meeting, composed of Drs. Bryce, Kirschner, Lathrop and
Saunders, and I was asked to chair this Committee. The study was precipitated
by requests from the ACO, and other organizations, namely, the Academy, as to
ALA's plans for the future. Also other groups representing our specialty were re

quested to do the same. It was further activated by several members' comments

suggesting that we needed an infusion of younger members and one quip that
ALA was otolaryngologists "baseball hall of fame." The council was finally moved
to appoint this Committee.
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The Committee considered some pertinent, some less pertinent matters, such
as the organization serving as an advisory capacity to other organizations, its par
ticipation and interest in specialty conferences and meetings, continuing educa
tion, recertification, subcertification, role in research, change in the form of the
transition because of economic reasons, etc. To gain more adequate information
input from this study, 25 random members were queried by a sampling question
naire process. Response was good. From this study, the Committee specifically
recommends that the Constitution and By-Laws of 1959 be revised, that the
composition of the Council be reconsidered, that a Vice President be chosen by
election, to automatically succeed the President, and so forth.

Time and space does not permit the presentation of this report in any further
detail, copies can be obtained from the Secretary, if anyone desires it. In sum

mary, however, the Committee is of the opinion that the ALA, a senior, prestigious
Association with a limited membership of eminent specialists, needs nothing more

than the most minor changes in and for the conduction of its affairs in the reason

able future.
Respectfully submitted,
G. Slaughter Fitz-Hugh, MD

REPORT OF THE NOMINATING COMMITTEE

The Nominating Committee after due deliberation came up unanimously with
the following slate for members of the Council for the year 1977-1978:

Charles F. Ferguson, MD Gabriel F. Tucker, Jr., MD

J. Ryan Chandler, MD G. Slaughter Fitz-Hugh, MD

Herbert H. Dedo, MD Joseph H. Ogura, MD

William M. Trible, MD

Harold G. Tabb, MD

Stanton A. Friedberg, MD

Charles M. Norris, MD

Respectfully submitted,
DeGraaf Woodman, MD
Chairman
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FREDW.ALEXANDER

1911- 1976

Fred William Alexander, MD was born February 7, 1911 in New Phila
delphia, Ohio. He received his AB Degree from Ohio Wesleyan in 1933, his MD
from Western Reserve University School of Medicine in 1936, interned at St.
Luke's Hospital, 1936-1937; from 1937-1939, he was a Resident in Otolaryngology.
He was certified by the American Board of Otolaryngology in 1940. He became
Head of the Department of Otolaryngology in 1955 and served until Dr. Ruggles.
took over in 1968. He was in the Military Service 1942-1946, and rose from
Captain to Lieutenant Colonel. He was a member of the AMA, Cleveland Acad
emy of Medicine, Cleveland Otolaryngology Club, American College of Sur
geons, American Academy of Ophthalmology and Otolaryngology, The Triological
Society, American Laryngological Society, the Ohio State Medical Association, the
Society of American Head and Neck Surgeons and American Broncho-Esopha
gological Society. He was an author of many papers on tumors of the head and
neck, on diseases of the ear, and tracheostomy. He served in the Outpatient De
partment at St. Luke's Hospital for many years, beginning in 1939. At that time,
Carlos Pitkin was the Head of the Department.

Fred was an active member of Fairmount Presbyterian Church for many years
and together with his wife Isabelle lived many happy years in the Shaker Heights
area, before moving out to Chagrin Falls, where they developed an old farm into
a lovely residential area. He was fortunate to have his three married daughters,
Ann, Susan and Mary, living close by in Chagrin Falls and his son Bill, not far
away in another suburb of Cleveland. He will long be remembered by all of us

who worked with him both in training and association, for his wise counsel and
great ability as an Otolaryngologic Surgeon, as well as a friend who could be called
upon for help when needed.

R.L.R.
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PROFESSOR DOCTOR EELCO HUIZINGA

1893 - 1976

Prof. Dr. Eelco Huizinga's tall, stooped figure was easily recognized at all of
the international meetings of Otolaryngology and Bronchoesophagology. He was a

friendly, articulate teacher who was happiest when he had an eager audience of
younger men in his specialty or in an art museum where he could most knowl
edgeably discuss any subject into which his broad background would lead him.

Prof. Huizinga was born in Semarang. Indonesia, on September 11, 1893, and
died in Groningen, The Netherlands, on February I, 1976. He was the son of a

physician who was a medical officer in the Dutch colonial army. Huizinga began
his medical studies at the State University of Groningen in 1911, completing his
ENT training in the Ear, Nose and Throat Clinic in Groningen under the super
vision of Prof. Schutter. His dissertation consisted of a clinical study of foreign
bodies in the alimentary and respiratory tracts which won him the position of Chief
of the Clinic of Endoscopy under the supervision of Prof. Benjamins. Here he did
additional work on the vestibular organ of the pigeon as well as further studies in

bronchoesophagology. He became a full Professor and successor to Prof. Benjamins
and continued that position from 1940 to 1964, during which time he wrote some

200 papers mostly relevant to bronchoesophagology. His weekly lectures to his
students were extremely popular, with expositions on history and the fine arts as

well as his favorite subject of bronchoesophagology. He was fluent in many lan
guages and as a member of the Collegium Oto-Rhino-Laryngologicum Amicitiae
Sacrum was a popular leader of the multilingual discussions between its members,
jumping with great ease from one language to another, translating the thoughts of
the speaker to colleagues of another tongue with great accuracy.

Prof. Huizinga was preceded in death only a few months by his constant help
mate and jolly companion, Madam Huizinga, better known as Madam Blokje to

the otolaryngological. community. Her sudden absence from his life left him
lost and reduced his occasional visits to his clinic, although he never ceased to en

joy the conversations with younger colleagues that provided an outpouring of
clinical experience and sage advice.

Eelco Huizinga's work in bronchoesophagology continues in the Clinic of
Prof. Dr. P. E. Hoeksema, under the direction of Dr. Enje Th. Edens, with the same

enthusiasm he imparted to all his students and colleagues who followed the illustri
ous footsteps and the course of this Master of our specialty.
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DEAN M. LIERLE, MD

1895 - 1976

Dean McAllister Lierle died August 8, 1976, of natural causes at age 81. He
was Professor Emeritus of Otolaryngology and Maxillofacial Surgery of The Uni

versity of Iowa.

What does one say about a man who was so well known to his specialty as

to defy description? He was a world renowned physician and educator. His ac

complishments in his specialty were of such proportions that he bore the name

"Mr. Otolaryngology" for three decades. At a time when many thought anti
biotics had rung the death knell for otolaryngology, he became the acknowledged
leader in bringing "ENT" resurgent into modern medicine by fostering diversifica
tion and basic research. His greatest satisfaction was in seeing almost all of our

training programs respond by becoming basically head and neck surgery pro
grams. Dean Lierle was in great measure responsible for this through his bound
less energy and influence in American medicine, his prescience, and his views of
the health needs of people which were far ahead of their time.

There are numerous examples of his farsightedness. He was building a train

ing program staff when other programs consisted of essentially little more than
preceptorships. He established the first cleft palate team in the United States. At
a time when general surgery decried us attempting radical cancer surgery and
tried everywhere to interdict it on the basis of poor training, he almost single
handedly convinced the American Board of Otolaryngology to lengthen training
programs by adding basic surgical training to board requirements. He developed
American's first clinical audiologist, Scott N. Reger, PhD.

Dean was a prodigious organizer. As a young man and a brand new board
member, he had the audacity to criticize the examination to its then secretary
treasurer, Dr. Harris P. Mosher. He was rewarded by being elected his successor

after being obviously hand-picked by him. He then vigorously and wisely guided
the board for over 20 years. He helped organize the American Board of Plastic
Surgery and was a founding member of that board. He reorganized and ran for
years the home study course of The Academy.

In recognition of his vast contribution to otolaryngology, he received virtually
every honor his specialty could bestow. Besides being secretary-treasurer of the
board, head of his department, and a Regent of the American College of Surgeons
simultaneously, he was elected to the presidency of each of our major specialty
societies. This has not been before or since accomplished.

He leaves a significant gap in American medicine.
B. F. M.
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AUBREY C. RAWLINS, MD

1898 -1976

To all of his friends and most San Franciscans, Aubrey C. Rawlins, MD was

known as "Heinie," and when Heinie died on May 15, 1976, a little bit of San
Francisco died with him.

A native Californian, Dr. Rawlins was born in 1898 in the little town of Wil
lows, California, where he learned the art of fly fishing from his father. He re

ceived his premedical and medical education at Stanford University in San
Francisco. He was elected into Alpha Omega Alpha Medical Fraternity. His oto

rhinolaryngology residency was taken on the Stanford Service at S.F. County
Hospital from 1925 to 1927, where he studied under Professor E. C. Sewall. In
1929 he completed his postgraduate studies in Paris and Vienna under Professors
Ferdinand Lemaitre and Chevalier Jackson.

Dr. Rawlins joined Rea E. Ashley, MD (deceased 1962) for the practice of
Ear, Nose and Throat in 1927. He practiced Otorhinolaryngology for 47 years. His
rise to stature in our specialty was both rapid and well-deserved. To recount here
his medical achievements would be too lengthy (though not boring). Suffice it
to say he wrote 26 papers and became an international authority on allergy and
corticosteroid therapy. Besides belonging to the usual professional societies, he
was elected to all four Honor Societies in Otorhinolaryngology.

Most of all, Dr. Rawlins was a great human being. He took an interest in

many civic programs, including being a founding member and supporter of the
Youth Tennis Foundation in San Francisco. Even through his final suffering he
had a sparkling sense of humor as well as a kind word for everyone. He might
address a resident of Skid Row as "Sir," and greet the chairman of the board of
an international corporation with, "Hello, you old crook!" He was truly beloved
by all who knew him.

Today, his desk stands empty - except for a little time-stained piece of paper
under the corner of the glass top. It records this: "Daily Prayer: Oh, Lord, please
help me to keep my big mouth shut until I know what I'm talking about. Amen."

J. A. T. R.
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THOMAS C. GALLOWAY, MD

1886 - 1977

Thomas C. Galloway, an Honorary Fellow of the American Laryngological
Association, died in The McGaw Infirmary of The Presbyterian Homes, Evanston,
Illinois, on February 24, 1977.

Dr. Galloway was born in Boise, Idaho, on March 17, 1886, the youngest of
nine children. He had a rugged childhood and adolescence in the old West, work
ing hard on the family ranch, and this may well have been a contributing factor
to his sturdy physique and long life of good health. He graduated from the Uni
versity of Idaho in 1907 and taught chemistry there the following year. He sub
sequently made his way by cattle car to the University of Chicago, whose Rush
Medical College was at that time attracting students from all over the United
States. After acquiring a Master of Science Degree at the University, he went on

to obtain his MD, graduating from Rush in 1912.

An internship at Cook County Hospital was followed by 3Jf years in the U.S.
Public Health Service. This experience, plus two additional years as a Captain in
the Army in World War I, provided a broad medical background which Dr. Gallo
way always regarded as having been influential in his subsequent career. Follow
ing the war, he served a residency in Otolaryngology at Cook County Hospital, took
postgraduate work in Vienna, and thereafter became an assistant to Dr. Robert
Sonnenschein, one of Chicago's leading Otolaryngologists. In this capacity he re

ceived the munificent salary of $100 per month.

Dr. Galloway moved to -Evanston in 1921, and began what eventually proved
to be a truly brilliant career. He became associated with Children's Memorial and
Cook County Hospitals, where he headed the staff in Otolaryngology and taught
for many years. He joined the staff of Evanston Hospital and continued to prac
tice there for over 50 years. Dr. Galloway was elected to fellowship in The Ameri
can Laryngological Association in 1936. His distinguished academic career at
Northwestern University Medical School culminated in his appointment as Pro
fessor Emeritus of Otolaryngology.

It would be difficult to describe all of the honors bestowed upon Dr. Gallo
way. An Honorary Doctor of Science degree was awarded him by the University
of Idaho, Rush Medical College gave him its Distinguished Alumnus Award and
the American Laryngological Association its Newcomb Award. Among his various
invitations as Guest of Honor at national meetings, the one which apparently
pleased him most came in 1976 from the American Laryngological Association.
On this occasion, just after his 90th birthday, he charmed everyone and outshone
all of the younger men with his scintillating account of medical reminiscences.

Dr. Galloway's life was characterized by a consuming intellectual curiosity
and a broad range of accomplishment in all aspects of his specialty of Otolaryn
gology. This constant quest for solutions to unsolved medical problems even ex

tended to his last illness when he chided his doctors on not being aggressive enough
in the approach to his ailments.

An author of numerous publications, Dr. Galloway's lasting contribution to
medical science admittedly lies in the area of respiratory' physiology, where he is

properly credited with establishing the role of tracheostomy in. the management
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of airway problems in a wide variety of diseases. His monograph titled, The
Treatment of Respiratory Emergencies, Including Bulbar Poliomyelitis, is a classic.
There is no possible way of estimating the number of lives saved as the result of
his teachings. Ironically, like many pioneers in medicine, he suffered opposition
and resistance for some years until the truth of his message could no longer be
denied.

His surgical skill was equally evident in otology, head and neck surgery and
endoscopy. By his example he proved that superspecialization was not a pre
requisite to achievement. His knowledge of ophthalmology enabled him to more

fully understand the orbital and intracranial complications which were encoun

tered so frequently before antibiotics became available. He always felt that
coagulation diathermy was not fully appreciated and his superb results with this
modality were comparable to those now being obtained with cryosurgery.

As a physician he was totally dedicated to his patients and they came from
all strata of society. He worried and thought about them equally, whether they
were in the wards at Cook County Hospital or in private rooms at Evanston. His
medical and surgical judgment was so highly respected that his consultative opinion
was constantly sought by colleagues.

Dr. Galloway carried on the same noble tradition of teaching which he felt
had been highly influential in his own career. He was patient, supportive and
firm in his. handling of younger men. His attitude was always both stimulating
and challenging. His modesty was that of a genuinely humble man. When honors
came his way, he invariably seemed surprised and professed to be undeserving.
When coauthoring a paper, he always insisted that the younger man's. name ap
pear first in the title. He never failed to credit Dr. Martin Seifert with instigating
the work on poliomyelitis.

A truly gentle man, few people can recall ever having heard Tom Galloway
make a disparaging remark about another human being. His gentleness was also
evident in his manual dexterity while performing surgery. This talent also
stood him well in his hobbies of horsemanship, golf and billiards.

Dr. Galloway was deeply proud of his family. He is survived by his wife, his
daughter and one grandson, along with many cousins, nieces and nephews. His
generosity to his relatives was legendary and included sponsorship of the educa
tion of at least 17 nieces and nephews.

We can only express our gratitude for the privilege of having known and
admired this wonderful man. Dr. Tom Galloway's exemplary life will continue to'
be a model and inspiration for many years to come.

S. A. F.



THE MEMORIAL FUND

LARYNGOLOGICAL RESEARCH FUND

The Council earnestly requests that Fellows of the Association give considera
tion to making a special bequest to these important funds, or to become a

Benefactor.

MEMORIAL FUND DONORS

DANIEL C. BAKER, JR.
JOHN F. BARNIDLL

AUGUST L. BECK

GORDON BERRY

WILLIAM E. CASSELBERRY

CORNELIUS G. COAKLEY

LEE \VALLACE DEAN

ARTHUR W. DERoALDES

FRED W. DIXON

GEORGE FETTEROLF

JOSEPH L. GOODALE

WILLIA..� E. GROVE

GORDON F. HARKNESS

FREDERICK T. HILL

GEORGE E. HOURN

SAMUEL JOHNSTON
JAMES E. NEWCOMB

HENRY B. ORTON

LYMAN G. RICHARDS

BURT R. SHURLY

LESTER T. SUNDERLAND

H. MARSHALL TAYLOR

WALTER H. THEOBALD

FRANCIS L. WEILLE

BENEFACTORS

MRS. SALLY SAMPLE AALL

MRS. DANIEL C. BAKER, JR.
DR. EDWIN N. BROYLES

DR. LOUIS H. CLERF

DR. SEYMOUR R. COHEN

DR. JOHN J. CONLEY

DR. AND MRS. FRANCIS W. DAVISON

DR. STANTON A. FRIEDBERG

DR. THOMAS C. GALLOWAY

ZELDA RADOW WEINTRAUB CANCER FUND, INC.

DR. ROBERT L. GOODALE

DR. EDLEY H. JONES
MR. A. P. MARCHESSINI

DR. FRANCIS H. MCGOVERN

DR. SAMUEL SALINGER

DR. SAM H. SANDERS

DR. HARRY P. SCHENCK

DR. DEGRAAF WOODMAN
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Obverse of the deRoaldes medal

RECIPIENTS OF THE DEROALDES AWARD

1928. DR. CHEVALIER JACKSON
1931. DR. D. BRYSON DELAVAN

1934. DR. HARRIS P. MOSHER

1937. DR. LEE WALLACE DEAN

1943. DR. RALPH A. FENTON

1949. DR. GEORGE M. COATES

1951. DR. ARTHUR \IV. PROETZ

1954. DR. LOUIS H. CLERF

1959. DR. ALBERT C. FURSTENBERG

1960. DR. DEAN M. LIERLE

1961. DR. FREDERICK T. HILL

1966. DR. PAUL H. HOLINGER

1970'. DR. FRANCIS E. LEJEUNE
1973. DR. LAWRENCE R. BOIES

1976. DR. ANDERSON C. HILDING
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HECIPIENTS OF THE CASSELBERRY AWARD

1923. DR. GEORGE FETTEROLF AND DR. HERBERT Fox

1928. DR. RALPH A. FENTON AND DR. O. LARSELL

1929. DR. RICHARD A. KERN AND DR. HARRY P. SCHENCK

1929. DR. EDWARD H. CAMPBELL

1931. DR. ARTHUR W. PROETZ

1934. DR. ANDERSON C. HILDING

1936. DR. FRANCIS E. LEJEUNE: DR. JOEL J. PRESSMAN

1939. DR. H. MARSHALL TAYLOR: DR. BRIEN T. KING

1940. DR. FRENCH K. HANSEL

1941. DR. NOAH D. FABRICANT

1946. DR. PAUL H. HOLINGER

1949. DR. HENRY B. ORTON

1962. DR. HANS VON LEDEN

1966. DR. JOHN A. KIRCHNER AND MR. BARRY D. WYKE

1968. DR. JOSEPH H. OGURA
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RECIPIENTS OF THE NEWCOMB AWARD

1941. DR. BURT R. SHURLY

1942. DR. FRANCIS R. PACKARD

1943. DR. GEORGE M. COATES

1944. DR. CHARLES J. IMPERATORI

1947. DR. HARRIS P. MOSHER

1948. DR. GORDON BERRY

1949. DR. GORDON B. NEW

1950. DR. H. MARSHALL TAYLOR

1951. DR. JOHN D. KERNAN

1952. DR. WILLIAM J. MCNALLY

1953. DR. FREDERICK T. HILL

1954. DR. HENRY B. ORTON

1955. DR. THOMAS C. GALLOWAY

1956. DR. DEAN M. LIERLE

1957. DR. GORDON F. HARKNESS

1958. DR. ALBERT C. FURSTENBERG

1959. DR. HARRY P. SCHENCK
--

1960. DR. JOEL J. PRESSMAN

1961. DR. CHEVALIER L. JACKSON
1962. DR. PAUL H. HOLINGER

1963. DR. FRANCIS E. LEJEUNE
1964. DR. FRED W. DIXON

1965. DR. EDWIN N. BROYLES

1966. DR. LYMAN G. RICHARDS

1967. DR. JOSEPH H. OGURA

1968. DR. WALTER P. WORK

1969. DR. JOHN A. KIRCHNER

1970. DR. LOUIS H. CLERF

1971. DR. DANIEL C. BAKER, JR.
1972. DR. ALDEN H. MILLER

1973. DR. DEGRAAF WOODMAN

1974. DR. JOHN J. CONLEY

1975. DR FRANCIS W. DAVISON

1976. DR. JOSEPH L. GOLDMAN

1977. DR. F. JOHNSON PUTNEY
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LIST OF FELLOWS

Date Indicates Year Admitted to Active Fellowship

Attendance at meetings is shown by figures following each name.

Asterisk (�) indicates year paper was read.

Active Fellows - 92

1974. ALFORD, BOBBY R, 1200 Moursund Ave., Houston, Texas 77025, 1974.

1969. ANDREWS, ALBERT H. JR., 122 S. Michigan Ave., Chicago, Ill., 60603, 1970,
'71, '72, '73, '74�, '75, '76, '77.

1962. ARNOLD, GODFREY E., 2500 N. State St., Jackson, Mississippi 39216, 1962,
'63�, '64 ", '66, '69, '70, '72, '73, '75, '77.

1969. AUSBAND, JOHN R, LaMotte Clinic, P.A. P.O. Box 1126, Hilton Head
Island, So. Carolina 29928, 1970, '71, '72, '73, '75.

1975. BAILEY, BYRON J., Dept. Otol., UTMB, Galveston, Texas 77550, 1975, '76¢-,
'77.

1970. BALLENGER, JOHN J., 723 Elm St., Winnetka, Ill. 60093, 1971, '72, '73, '74,
'75, '76, '77.

1963. BAXTER, JAMES D., 687 Pine Ave. West, Montreal, 112, Quebec, Canada,
1963, '65¢-, '66, '67, '68, '69, '70, '71, '72, '73, '74, '76, '77.

1975. BILLER, HUGH F., Mt. Sinai Hosp., 100th St. & Fifth Ave., New York, N. Y.,
1975, '76, 77¢-.

1977. BLAUGRUND, STANLEY M., 115 K 61st St., New York, N. Y. 10021, 1977.

1975. BOLES, ROGER, Dept. Otolaryng. Univ. of Cal., San Francisco, Cal., 1975,
'76, '77.

1955. BORDLEY, JOHN E., Johns Hopkins Hospital, Baltimore, Maryland 21205,
1955 '56 '57 '59 '60 '69 '63 '64 '65 '66 '67 '69 '70 '71 '79 '73¢- '74
'75, ,'76, ;77.'

, ,
....

, , , , , , , , ,
....

, , ,

1959. BREWER, DAVID W., 1100 E. Genesee St., Syracuse, N. Y. 13210, 1959, '60¢-,
'61, '62¢-, '63, '66, '70, '73, '74¢-, '77.

1976. BRIANT, THOMAS D. R, St. Michael's Hospital, 30 Bond Street, 4B Wing,
Toronto, M5B1W8 Ontario, Canada, 1976, '77.

1955. BROWN, LESTER ALEXANDER, 490 Peachtree Street, �.E., Atlanta, Georgia
30308, 1955, '56, '57, '58, '59, '61, '63, '65, '68, '69, '70, '71,' '72, '73¢-,
7�7�7�TI.

.

1963. BRYCE, DOUGLAS P., O.P.D. Toronto General Hospital, Toronto, Ontario,
Canada, 1963¢-, '64, '66¢-� '67¢-, '684, '69, '70, '71, '72, '73, '74, '75, '76¢-,
'77.

1976. CANTRELL, ROBERT W., University of Virginia Medical Center, Charlottes
ville, Virginia 22901, 1976, '774•
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1968. CHANDLER, J. RYAN, 1700 N.W. 10th Ave., Miami, Fla. 33136, 1968, '69�,
'70, '71, '72, '73, '74, '75, '76, '77.

1967. COCKE, EDWIN W., JR., 920 Madison, Memphis, Tenn. 38103, 1967, '68,
'69, '70, '72, '74, '75, '76, '77.

1964. CODY, CLAUDE C., III, 1600 Memorial Professional Building, Houston,
Texas 77002, 1964, '65, '67, '69, '71, '73, '75, '77.

1971. COHEN, SEYMOUR R., 1300 N. Vermont Ave., Los Angeles, Calif. 90027,
1971, '72�, '73�, '74, '75�, '76�, '77.

1957. CONLEY, JOHN J., 211 Central Park West, New York, N. Y. 10024, 1958�,
'60�, '61, '62�, '63�, '64, '65, '70, '72, '74�, '75�, '76, '77.

1ft' 1959. CRACOVANER, ARTHUR J., 3509-A Bahia Blanca West, Laguna Hills, Cal.

� 92653,1959, '60, '6P, '62, '63, '65, '66, '67, '68, '69, '72, '74, '75, '76.

1960. DALY, JOHN F., Faculty Practice Offices, 566 First Ave., New York, N. Y.
10016, 1960, '61 �, '62, '63, '64, '65, '66, '67, '68, '69, '70, '71, '72, '73, '74,
'75, '76, '77.

1973. DEDO, HERBERT H., University of California, S.F. School of Medicine, Rm.
495U, San Francisco, Calif. 94122, 1973�, '74, '75�, '76�, '77.

.

1966. DEVINE, KENNETH D., Mayo Clinic, Rochester, Minn. 55901, 1966, '67,
'68, '72*'

,
;74 ", '76�.

1968. DEWEESE, DAVID D., 3181 S.W. Sam Jackson Rd., Portland, Ore. 97202,
1968, '69�, '73, '74, '75, '76, '77.

1969. DICKINSON, JOHN T., 1501 Locust St., Pittsburgh, Pa. 15219, 1970, '71, '72,
'73, '75, '76, '77.

1976. DOYLE, PATRICK J., 865 W. 10th Ave., Vancouver 9, British Columbia,
Canada, 1976, '77�.

DUVALL, ARNDT, J., III, University of Minn. Hospital, A-605 Mayo Me
morial Bldg., Minneapolis, Minn. 55455, 1973�, '75, '76, '77.

FARRIOR, RICHARD T., 509 Bay St., Tampa, Fla. 33606, 1968, '69, '70�,
'72, '74, '76, '77.

FEARON, BLAIR, 308 Medical Arts Building, 'Toronto 5, Ontario, Canada,
1964, '66, '67, '68, '69, '70, '7P, '72�, '73�, '74�, '75, '76, '77.

FERGUSON, CHARLES F., P. O. Box 313, Osterville, Mass. 02655, 1953, '64 �,
'66, '67�, '68, '69*', '70, '71, '72, '73, '74", '75, '76, '77.

FITz-HuGH, GLASSELL SLAUGHTER, ·P. O. Box 3698 University Station,
Charlottesville, Virginia 22903, 1955, '57, '59, '60, '61, '62�, '64, '65, '66,
'67�, '68, '6��' '70, '71, '72, '73, '74, '75, '76, '77�.

FRAZER, JOHN P., 260 Crittenden Blvd., Rochester, N. Y. 14620, 1971, '72, ".

'73, '74, '75, '76, '77.

FREDRICKSON, JOHN M., Med. Sciences ,,-Bldg., Room 2310, University of
Toronto, Toronto, Ontario, Canada, 1977.

FRIEDBERG, STANTON A., 1725 West Harrison St., Chicago, Ill. 60612, 1956,
'57�, '58, '59, '60, '61, '62, '63, '64, '65�, '67, '68, '69, '70, '71 �, '72, '73,
'74, '75, '76�.

1973.

1968.

1964.

1963.

1955.

1970.

t
1977.

1956.
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1977. GACEK, RICHARD R, State Univ. Hosp. of the Upstate Medical Center, 750
E. Adams St., Syracuse, N. Y. 13210, 1977�.

1959. GOLDMAN, JOSEPH L., 55 E. 87th St., New York, N. Y. 10028, 1959, '60�,
'61, '62, '63, '64, '65, '66, '67, '68, '69, '70, '71, '72�, '73, '74, '75, '76, '77.

1965. HANCKEL, RICHARD W., JR., 80 Barre St., Charleston, S. C. 29401, 1965,
'66, '67, '69, '70, '71, '72, '73, '74, '77.

1957. HARRILL, JAMES A., Bowman Gray School of Medicine, Winston-Salem,
N. C. 27103, 1957, '58, '59, '61, '62, '63, '64, '66, '67, '68, '69, '71, '73, '75,
'76, '77.

I) 1960.
'" d

�
4i" 1959.

�

HARRIS, HERBERT H., 907 Hermann Professional Building, Houston, Texas
77025, 1960, '61 �, '62, '63, '64, '65�, '66, '67, '68, '69, '70, '71, '72, '73,
'74, '75, '77.

HENRY, C. ARNOLD, 170 St. George St., Toronto, Canada, 1959, '61, '63,
'66, '?7, '69, '70, '73.

1955. HILGER, JEROME A., Suite 6A, 393 Dunlap St., St. Paul, Minnesota 55lO4,
1955, '56�, '57, '58, '59, '60, '62, '63, '64, '65, '66, '68, '69, '70, '71, '75,
'76, '77.

.

1974. HUDSON, WILLIAM R, Duke Univ. Med. Center, E.N.T., P.O.P., 3805,
Durham, N. C. 27710, 1974, '75, '76, '77.

1961. JONES, EDLEY H., 1901 Mission 66 Avenue, Vicksburg, Miss. 39180, 1961,
'62, '63�, '65, '66, '67, '68, '69, '70, '71, '72, '73, '74, '75, '76, '77.

1965. KING, JAMES T., 1890 W. Paces Ferry Road, N.W., Atlanta, Ga. 30327, 1965,
'66, '67, '69, '70, '71, '73, '74, '75, '76.

1975. KIRCHNER, FERNANDO R, U. of Kansas Med. Centr., Kansas City, Kansas -

66103, 1975�, '76, '77.

1963. KIRCHNER, JOHN A., 333 Cedar St., New Haven, Conn. 06510, 1963, '65�,
'67�, '68, '69�, '70, '7P, '72�, '73, '74, '75�, '77.

1966. LEWIS, JOHN S., 3 East 71st Street, New York, N. Y. 10021, 1966, '67, '68,
'69�, '70, '71, '72, '74, '75, '76�.

1961. LEWY, ROBERT B., 25 East Washington St., Chicago, Ill. 60602, 1981, '62�,
'63, '65�, '67, '68, '69, '70, '71, '73, '74, '75, '76�, '77.

1972. LILLIE, JOHN C., Mayo Clinic, Rochester, Minn. 55901, 1972, '75.

1976. LINGEMAN, RALEIGH E., 1100 W. Michigan St., Indianapolis, Ind. 46202,
1976, '77�.

1973. LORE, JOHN M., JR., 100 High St., Buffalo, N. Y. 14203, 1974�, '76, '77�.

1966. MCCABE, BRIAN F., Dept. of Otolaryngology, University Hospitals, Iowa
City, Iowa 52240, 1966, '69, '72�, '73, '75�, '76.

1963. MCGOVERN, FRANCIS H., 139 South Main St., Danville, Virginia 24541,
1963, '64, '66, '68, '71, '72, '74, '75, '77.

1976. MIGLETS, ANDREW, 456 Clinic Drive, Rm. 4118, Columbus, Ohio 432lO,
�

1976, '77.

1952. MILLER, ALDEN H., 1407 N. Vermont Ave., Los Angeles, Calif. 90027, 1952,
'53� '55 '57 '58� '61 '69 '64 '66 '67� '68 '69 '70 '71 '7') '73� '74�
'76, "77.' '. ' ,

....
, , , , , , , ,

....
, , ,
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1965. MILLER, DANIEL, 110 Francis St., Boston; Mass. 02215, 1965, '66, '67, '68,
'69(1., '70, '71, '72, '73(1., '74, '75, '76, '77(1..

1964. MONTGOMERY, WILLIAM W., 243 Charles St., Boston, Mass. 02114, 1964,
'65(1., '66(1., '68(1., '70, '71, '72, '74�, '75, '76(1., '77.

1972. MORSE, HARRY R., Tataket Square, Teaticket, Mass. 02536, 1972, '75, '77. X
MUNOZ-MACCORMICK, CARLOS EDUARDO, 71 de Diego, Santurce, Puerto

Rico 00911, 1957, '58, '59, '60, '61, '62, '63, '64, '65, '66, '67, '68, '69, '70,
'71, '72, '73, '74, '75, '76, '77.

1975. NAHUM, ALAN M., 225 W. Dickinson, San Diego, Cal., 1975, '76.

1956. NORRIS, CHARLES MORGAN, 3401 North Broad Street, Philadelphia, Penn

sylvania 19140, 1956, '57, '58�, '59, '60, '61;\'!<, '62, '63, '64, '66, '67, '68(1.,
'69, '70(1., '71, '72, '73; '74, '75, '76, '77.

1961. OGURA, JOSEPH H., 517 S. Euclid Ave., St. Louis, Mo. 63110, 1961*, '62(1.,
'63, '64(1., '65, '66(1., '67, '68(1., '69, '70, '71�, '72, '73(1., '74(1., '75(1., '76(1., '77.

1958. O'KEEFE, JOHN J., 130 S. Ninth St., Philadelphia, Pa. 19lO7, 1958, '59(1., '60,
'62, '64, '67, '71, '73, '74, '75.

1961. PANG, Lur Q., 1374 Nuuanu Ave., Honolulu, Hawaii 96817, 1961, '62(1.,
'64, '66, '67, '70, '71, '72, '73, '75, '77.

1961. PASTORE, PETER N., 5503 Riverside Drive, Richmond, Va. 23225, 1961,
'62(1., '64, '66, '67, '69, '71, '72, '73, '74, '75, '76.

1972. PENNINGTON, CLAuDE L., JR., 800 First St., Macon, Ga. 31201, 1972, '73,
'75, '76(1..

1967. PRATT, LORING W., 325-B Kennedy Memorial Drive, Waterville, Maine
04901, 1967, '68, '69, '70, '711 '72, '73, '74, '75, '76, '77.

1951. PUTNEY, F. JOHNSON, 80 Barre St., Charleston, S. C. 29401, 1951, '52, '53(1.,
'54 '55 '56 '58(1. '59 '60 '61 '62 '63(1. '64(1. '65 '66 '67 '68(1. '69*
'70'* '7i '72(1. '74 '75 '76 '77'

, , , , , , , ,

, , , , , , .

1963. REED, GEORGE F;, 750 E. Adams St., Syracuse, N. Y., 13210, 1963, '65(1.,
'66, '68, '69(1., '70, '71, '72, '73, '75, '76, '77.

1974. RITTER, FRANK N., 326 N. Ingalls, Ann Arbor, Mich. 48104, 1974, '75, '77.

1959. SANDERS, SAM H., 1286 Peabody Ave., Memphis, Tenn. 38lO4, 1959, '60,
'61, '62, '63, '65, '70, '71, '72, '73, '75.

1964. SAUNDERS, WILLIAM H., Ohio State Univ., Rm. 3110, 456 Clinic Dr., Colum
bus, Ohio 432lO, 1964, '65, '66, '68(1., '69, '70(1., '71, '72(1., '73, "74, '75(1.,
'76, '77.

1959. SILCOX, LOUIS E., 33-34 Lankenau Med. Bldg:, Philadalphia, Pa. 19151,
1959, '60, '61, '62, '63, '64, '65, '66, '67, '68, '69, '70, '71, '72, '73, '74, '75,
'77 .

. 1962. SISSON, GEORGE A., Northwestern U. Medical School, 303 Chicago Ave.,
Chicago, Ill. 60611, 1962, '63(1., '65, '66, '68, '69, '70, '71, '72, '73, '76, '77.

1964. SKOLNIK, EMANUEL M., 1855 W. Taylor Street, Abraham Lincoln School
of Medicine, Chicago, Ill. 60612, 1964*, '65, '66�, '67,. '68, '69, '70(1., '71, .

'72, '73, '75�, '76, '77.
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1974. SNOW, JAMES B., JR., 3400 Spruce St., Philadelphia, Pa. 19104, 1974, '75�,
'76, '77.

1972. SOBOROFF, BURTON J., 307 N. Mich.gsn Ave., Chicago, Ill. 60601, 1972,
'73, '74, '75, '76, '77.

1973. SOM, MAX L., 121 East 60 Street, New York, N. Y. 10022, 1973, '74�, '75�,
'76, '77.

1954. SOOY, FRANCIS A., University of California Hospital, 3rd and Parnassus

Ave., San Francisco, Calif. 94122, 1954, '56�, '58, '60, '62, '63, '64, '65�,
'67, '68�, '71.

1975. SPRINKLE, PHILIP M., W. Va. Univ Med. Cent., Morgantown, W. Virginia,
1975, '76, '77.

.

1975. STRONG, M. STUART, 720 Harrison Ave., Boston, Mass. 02118, 1975, '76�,
'77.

1961. SUEHS, OLIVER W., 14 Medical Arts Square, Austin, Texas 78705, 1961,
'62�, '63, '64, '66, '68, '69, '70, '71, '72, '74, '75, '76.

1963. TABB, HAROLD G., 1430 Tulane Ave., New Orleans, La. 70112, 1963, '65,
'66, '67, '69, '71, '72, '74, '75, '77.

1954. THORNELL, WILLIAM C., 2340 Auburn Avenue, Cincinnati, Ohio 45219,
1955�, '57, '59, '60, '63, '68, '70, '72, '74, '77.

1967. TRIBLE, WILLIAM MACL., 1234 19th St., N.W., Washington, D.C. 20036,
1967, '68, '69�, '71, '72, '73, '74, '75, '76, '77.

1970. TUCKER, GABRIEL F., JR., The Children's Memorial Hospital, 2300 Chil
dren's Plaza, Chicago, Ill. 60614, 1970�, '71, '72, '73�, '74�, '75�, '76, '77�.

1973. TUCKER, JOHN A., Hahnemann Hospital, 230 N. Broad St., Philadelphia,
Pa. 19102, 1973�, '74�, '75�, '76, '77�.

1974. WARD, PAUL H., UCLA School of Medicine, Los Angeles, Calif. 90024,
1974 ". '75, '76, '77�.

1971. WILLIAMS, RUSSELL 1., 414 East 23rd Street, Cheyenne, Wyo. 82001, 1971,
'72�, '73, '74, '76, '77. ';

1951. WOODMAN, DEGRAAF, P.O. Box 560, Easton, Md., 21601, 1951, '53, '54,
'55�, '56, '58, '59, '60, '61, '62, '63, '64, '65, '66, '67, '68, '69, '70, '71, '72,
'73, '74, '75, '76�, '77.

Honorary Fellows - 7
..

_/ l.Q'7�. (1§40) BROYLES, EDWIN Iq., 11 E. Gh2CSC 8[. �alnmore, Md. 21202, 1940,
,,/ A..I! '41*, '42, '46, '4� «, 49, 50, 'SP, '52, '53, '54, '55, '56, 358, 'sgu,�

'60, 'SI �, 'S3,'64 '6·5 '67 '7'

1957. (1925) CLERF, LOUIS R, 5575 Eighth Avenue, North, St. Petersburg,
Florida 33710, 1957, '58, '59, '60, '61, '63, '64, '65, '66, '68, '69,
'70 '71 '79� '73 '74 1'75 '76 '77

k .. ..' ..ti�' , , , ,
.

AlIuIHs, AIWERSON C., Sf. Lake's HospUal, Duluth, Minn. 615885:
1§44\ 46, 41, 4�«, '4§, '58, '61; '68, 2M, 36 , 57, BU, 62°,
'ea, 's fit, '65, 'M, '57, 6S, 69, 1o, n, 12, Z,7'3, ''''4, ''1'5, ufl', '9�':



s c.J...,L �orresponding Fellows - 14
!ileA-C')
ARSLAN, PROF. MICHELE, Otorinolaringoiatrica dell' Universita da Padova,

37 Via Altinate, Padova, Italy, 1972.

BARRETTO, PLINIO DE MATTOS, Rua Cons Torres, Homem 371, Sao Paulo,
Brazil, 1960, '69, '73.

BATEMAN, SIR GEOFFREY H., Beech Hill, E. Lavington, Petworth, Sussex,
England.

1942. BATSON, OSCAR V., 3926 Pine St., Philadelphia, Pennsylvania 19104, 1942j)c,
'54j)c.

1{/37 (lS i5)

1966. (1957)

1968. (1937)

1968. (1957)

1972.

�1959.t:: v4 Ovl
1959.
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ONO, Jo, 6-13, 6-Chome, Roppongi, Minato-Ku, Tokyo, Japan,
1971.

PORTMANN, PROF. DR. GEORGES, Clinique S, Augustin, 114, Ave
nue d'Ares, Bordeaux, France, 1947.

RUED!, PROF. DR. Luzrus, Kurhausstrasse 50, Zurich, Switzerland, ""')
1957.

1964. CLEVES, CARLOS, Apto 202, Carrera 14 No. 44-54, Bogota, Columbia, S. A., ?
1970.

1966. DOHLMAN, GOSTA, Dept. of Otolaryngology, University of Toronto, Toronto,-

Ontario, Canada, 1966.

1970. HALLIDAY, SIR GEORGE C., 143 Macquarrie St., Sydney, N.S.W. Australia.

e:1971. HARRISON, D. F. N., 330/332 Gray's Inn 'Road, London, W.C.l, England,""()� 1971, '77.

1970. HUTCHEON, JACK, Morris ,Towers, 149 Wickham Terrace, Brisbane, Australia,
1971.

tc 'o&..-w r�' (4"..
1971. MACBETH, RONALD G., Radcliffe Infirmary, Oxford, England, 1971.
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